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Jan. 7th, 1868. 

The President, Dr. Hays, in the Chair. 

Thirty-three members present. 
The following papers were presented for publication : 
" Description of some extinct fishes, previously unknown." By E. 
D. Cope. 

" Monograph of the Alcidse." By Elliott Coues, M. D., U. S. A. 



Jan, 14:ih, 
Mr. Vaux, Vice-President, in the Chair. 

Twenty-six members present. 

The death of Edward B. Grubb, of Burlington, N. J., a member 
of the Academy, was announced. 

On leave being granted, the Committees on the following papers 
reported in favor of their publication in the Proceedings : 

" On the habits of a Tipulideous Larva." By E. D. Cope. 

" Mechanical theory of Solar Heat" By Jacob Ennis. 

" Description of five new species of Central American Birds." By 
Geo. N. Lawrence. , 

On motion, it was resolved that these papers should be printed in 
the Proceedings for December, 1867. 



Jan. 2l8t» 
Mr. Cassik, Vice-President, in the Chair. 

Twenty-three members present 
1868.] 1 ■ 
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The following paper was presented for publication : 
" List of birds collected m Southern Arizona by Dr. E. Palmer, 
with remarks by Dr. Elliott Coues, U.S.A." 

E. D. Cope made some obserTations on some specimens of Vertebrata pre- 
lented by Wm. M. Oabb, of San Francisco, which were procured bj him in 
western Nevada and the northern part of Lower California. 

Of reptiles were two andetcribed species of Boas, ihns increasing the 
species of the Fanna Nearctica to foar, all of which belong to the family 
Lichanurid» Cope. The new species belong to Lichannra Cope, and are 
ihas characterized : L. roseofasca; scales in 36 series, those in the or- 
bital ring seven or eight, the anterior fused into a large preocniar. Loreals I 

Color brown above. Belly and especially gular region pink shaded. Length 
two feet five inches. L. myriolepis; scales in 45 rows, those in the or- 
bital ring of equal size, ten in number; loreals |. Color leaden blue, with 

three rusty red bands extending throughout the length, but very indistinct 
on the anterior half of the body. 

Of mammalia he noticed a good specimen of the Lagomys p r i n c e p s, 
from an elevation of 10,000 feet on the Sierra Nevada, near lat. 32®, a locality 
about 10® further south for the gMUs than had been hitherto recorded for 
this continent. Another interesting species was an Arvicola, allied to the 
A. modesta of Baird, bat not described, from Pigeon Springs, on the 
eastern boundary line of California, east of Owen's Valley. The characters 
are as follows : Arvicola c u r t a t a Cope ; one of the smallest species of the 
genus, differing from A. modesta in its much shorter hind foot and tail, 
in the lower anterior molar with two external triangles instead of three, in 
^he very light color, and other points. Ears well developed, the marginal 
half loosely furred externally ; long silky hain from the meatus within, on 
the exterior two-thirds. Anterior lower molar with a posterior triangle, 
three internal and two external triangles, with an open trefoil. Tail vertebrae 
a little shorter than the hind foot, and about one-half the head. Hind foot 
a little over half the head, and five thirds the length of the fore foot. Some 
long hairs at the bases of the toes, posterior half of the sole densely hairy. 
Hair on upper surface of feet very long, concealing the claws. Fur rather 
long, dense, base dark leaden, followed by a light grey, and light brown tip 
on the upper parts of head and body ; general resulting color above light 
greyish brown ; below and feet white. 

In. Lin. 

Length to end tail vertebrae 2 9-4 

»♦ head, (slightly crushed) 10-7 

** tail vertebra 4 8 

^ ear from meatat — 2* 

»* fore foot 3 8 

»* hind foot 6- 

•' whisker! 10 8 

On fiivorable reports of the Committees, the following papers were 
ordered to be pubushed : 

A MMMfrap^ tf tht AUOIDM. 

BY ELLIOTT COUEB, A.M., M.D. 

Assistant Surgeon Unii«Hl States Army. 

** Hinc bonus Mochrlnri^"* ^ni Brlssonlvs, Klelnivs, Linna* cet sedin mcKlio in omnes 
verius rt Nstuns ordo!* — /\iSa4. 

The AUidM contained in the collections of the Smithsonian Institution. 
Wajthington ; the Academy of Natural Sciences, Philadelphia; the Society of 
Natural Uistory, Boston ; the Essex Institute, Salem ; and in the private cabi- 
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NATUBAX fiCIEKCES OF FHIIail>£LPHIA. 6 

net of Mr. Geo. N. Lawrence^ of New York, have been examined in the prepa- 
ration of the present memoir. The writer tenders his acknowledgements to 
the oflScers having immediate charge of these collections, for numerous favors 
shown him, in a variety of ways, during the prosecution of his researches. 

Nearly all the known species of the family are represented in the several 
collections above named ; and the libraries of these Institutions contain all 
needed works of reference. Being based upon such ample data, this monograph 
ought to embody all that is known of the AlcicUe in a technical point of view, 
and constitute a fair exponent of the same. The writer ventures to indulge 
the hope that it may not be found to fall far short of this standard. 

Before proceeding to the proper matter of the subject, it may be well to 
glance at what has already, been done in this family of birds. Following is a 
list, in chronological order, of the principal works in which Alcida are made 
more or less of a specialty, with remarks upon each. It is obviously by no 
means a bibliography of the family ; only those works being noticed in which 
some special point is presented. It may pass, however, for a reviewing sketch 
of the literature of the subject, and as such may be valuable and helpful to the 
student. Consultation of most of the works mentioned below is absolutely 
necessary to a correct understanding of the subject, except in so far as it may 
be obviated by perusal of the text of the present paper. 

I. Review of the Literature of the Family. 

Certain species of Alcidse made their appearance in the very earliest ornitho- 
logical writings of which we have any knowledge, long before the establish- 
ment of the science upon any fixed and recognized basis. However desirable 
it may be — as well in justice to early authors, as tending to bring the whole 
subject in the strongest light — to collate and identify, as far as possible, 
the older names of these species, the attempt to cite as authoritative names 
and descriptions which antedate the foundation of the binomial system 
of nomenclature would be at once embarrassing and profitless. There mast 
be a fixed initial point for the commencement of authority in the matter of 
names in the existing system of zoological nomenclature ; otherwise a writer 
might adopt names at pure caprice ; in which event the species he treats of 
would be recognizable only by synonymy adduced, or descriptions appended, 
and names would fail of their proper purpose by becoming simply indices of the 
extent of his philological research. The date of the tenth edition of the Sys- 
tema Naturae furnishes an unobjectionable starting-point, beyond which in- 
vestigation need only extend from motives of curiosity ; and is on several ac- 
counts more eligible than the date of the twelfth edition. 

Mcehring, a mononomial author whose work appeared in 1752,. has very fre- 
quently been quoted as authoritative, notably, among European authors, by 
Gray, and among American by Cassin, Baird, Bryant and others, including the 
present writer. Five genera of AldeketiTe institated in this work of Mcehring's : 

!1) Chenalopex, based on Alea impennis ; (2) Sphenitetu, upon Fratercula arctiea ; 
3) Arctiea^ upon Mergulut alle ; (A) Vria (sc. Vria)^ upon U. grylle; and (5) 
CaiaracteSj upon Lomvia troile. Or these five, Arctiea and Cataraetes have never 
come into use, except in an isolated instance or two ; Uria is in universal em- 
ploy, accredited, however, as it should be, to a later writer ; Spheniacut is used, 
in an entirely different acceptation, for a genus of Penguins ; and Chenalopex 
for an Anserine genus. These names, though ail positively identified, will not 
be countenanced in their Mcehringian acceptation., for reasons just mentioned. 

(1758.) ^iNNifius, Syst. Nat,^ ed, x. — The Linnean genus Alea at this date 
comprehended six species, to wit : impmnitj torda^ *^ pica," arctiea^ lomvia, alU, 
Two Guillemota — grylle and troile — are presented under the genus Colymbus. 
Excluding from these eight species Alea *' pica," which is the winter plumage 
of torda, we have at the outset of authoritative records seven Linnaean names, 

1868.] 



4 PB0CEEDING6 OF THE ACADEMY OF 

for as manjr valid species, representing as many distinct genera. The twelfth 
edition (of 170G) gives os nothing new. 

(ITGO.) Brissom, Ornithologia, — This author gives excellent descriptions of 
the then known species, bat adds no new valid ones, though several 9tage9 of 
plumage are characterixed under distinctive names. He was a polynumialistt 
— to our lasting regret, and his great misfortune — and therefore not authoritA- 
tive in the mattef of species. With those, however, who quote hira for genera, 
his Fratercula will stand as the name of the genus of which Alca arctica Linn. 
18 the type ; and his Uria for that one typified by Uria grylU. 

(1764.) Bru.nnich, Ornithologia BorealU. — This author was a strict hinomi- 
alist ; the question of the adoption of his names only hinges upon the accepta- 
tion of Linnaeus at 17.^8 or at 17GG. Briinnich's names are in general employ, 
as they should be. The chief point of this work, regarding the .\ukii, is the 
characterization of Uria rinf;oia, which, though known long before, had been 
asaally referred to troile. Brunnich describes the young or winter plumage of 
l/tamanut torda under the names " unisulcata " and "balthica;" the young 
Fratercula arctiea as *' Alca deleta;" the albino Mergulun alleys "Alca Candida;" 

various plumages of Uria grylU *a "grylloides," "balthica," and (.Vo. 

116). Brunnich's ** (''ria lomvia " is Colymbiu troilU Linn. ; his '* Uria troille ' 
and *' Uria svarbag " are both Alca lomoia Liun. ; his *' Uria alga " is ringvia 
Briinn. in winter plumage. His descriptions, though brief, are all recognizable. 
(Species now eight.) 

(1769 ) Pallas, SpieiUgia Zoologieay/ase. v. — .Vmong the writers of the l^th 
century, no one contributed so much to a knowledge of the Alcida as Dr. 
Pallas. He introduced more new valid species than any other writer, and gave 
us our first knowledge of some of the curious forms from the North Pacific. 
.His works claim the high eulogium, that every one of the species they contain 
are identifiable from the descriptions, and that a species is very rarely twice de- 
-scribed as new. In the Spicilegia four species are for the first time described : 
Alca cirrhata^ A. psittaenla, A. eriftatella and .1. t^tracula. A white state of 
plumage of Uria grglte (or pos<(ibly of U. columha) is described as "Cephas 
Jacteolus." The four species above mentioned are well describ.'d, and illus- 
trated by plates. (Species now twelve ) 

(1785.) Pbmmant, Arctic Zoology. — Although the author used only vernacular 
names, his work must be here considered, since in it four species are for the 
first time presented. These are the '* Antient Auk " (for which the author is 
indebted to Dr. Pallas' MS.), the '< Labrador Auk." the " Pigmy Auk," and the 
*' Marbled Guillemot." The second and third of these are very dubions spe- 
cies, which have never been located to the entire satisfaction of ornithologi!<ts 
(of. infnSi, under head of Fratercula arctica and SimorhgnchuM pusUliu) ; the first 
and fourth are good species. In this work the future Urta eolumba is hinted 
at, but not named. (Species now fourteen.) 

(1788.) Gmblim, Sg^trma yaturm. — In this compilation by the professional 
plagiarist nothing new is given, but some points require notice. The genera 
Alca and Colgmbut retain, in general, their Linniean signification Pennant's 
foar species, above noticed, appear in proper Latin garb, as Alca antiqua^ A. 
labradorica^ A. pggmma and Colgmhut marmoratus ; Pallas' four species are 
continued. *' Cepphus lacteolus'* Pallas re-appears as ** Colymbus lacteolus." 
Ltnncut' ** Colymbus " troUU is repeated, of course ; but the other two species 
of Murre. though having already made their di^but, are discontinued, unless 
one of them is intended by a certain ** Colymbus minor" Gm., for which 
Brdnnich's Nos. 110, 111, are cited. i4/ca *' pica '' and .^. ** ballhica " are 
perpetuated. {So additions; species still fourteen.) 

(1790.) Latham, Index OrnithnlogicH*. — This is the one of Dr. Latham's seve- 
ral works in which species are binomialized. and it is therefore the authorita- 
tive one. Except in adopting Una (after Brisson), the Index is nearly a repeti- 
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tion of Gmelin. We have nothing new, except the first unequivocal indication 
of Uria eolumba in Latham's " Uriagrylle Var. B, from Aoonalaschka " (" fascia 
alarum gemina alba," which was " grylle Var. A " of Latham's Sj^nopsis, vol. 
iii.) " Alca Candida " Briinn. and " Cepphus lacteolus " Pallas — both of which 
are merely albinos — still hold their ground ; but the nominal species based 
upon the plumages of Utamania tordj, hitherto rampant, subside into '* varie- 
ties." (Species still fourteen.) 

(1790.) BoNNATERRE, Efiq/clopedie Methodique, Orn. — Genus Pinguinus insti- 
tuted, with Alca impennia L. as type. A certain " Uria nivea " is named, for 
which the author quotes Pallas, Spec. Zool. v. p. 33 (" lacteolus"; = albino 
grylle or eolumba). 

(1794.) DoNNDORPP (JoHANN Auoust), Beytrdge Zoologische^ zweyter band, 
erster theil. — The great synonymist of the eighteenth century, as he fairly de- 
serves to be called, gives no descriptions, but laboriously collates astonishing 
lists of synonyms. In the cases of some well-known birds, the citations stretch 
over several pages, giving one such an idea of the extent of the ornithological 
literature of the last century as could hardly be gained from any other work. 
Donndorff follows Linnaeus in his reference of the Auks to two genera, Alca 
and Colymbus; the now sub-family Urinse composing his " Colymbi mit dreyze- 
higen Fussen," as distinguished from the four-toed Divers proper. With this 
author Alca " pica " and " balthica " revive ; A. " labradorica " and A. " pyg- 
mjea " continue in their original significance ; Pallas' four species remain, and 
also his nominal species "lacteolus ;" five varieties of ^y//c are enumerated, 
of which Var. " B " is eolumba. By the names " Colymbus minor " and " troile" 
the author probably intends to distinguish two species of Murre, but his syno- 
nyms are inextricably confused. The var. "y" of troile is, however, unmis- 
takeably r.ngvia of Briinn. 

Such was the general status of Alcidine literature as it came from the hands 
of the writers of the eighteenth century. We have fourteen well-known valid 
species, and indications of the fifteenth {Uria eolumba). 

(1801.) Lepechin, Nova Acta Petrop. xii. — Alca camtschatica described. 
(Species now fifteen.) 

(1811.) Pallas, Zoographia Rosso-Aaiatica. — Dr. Pallas for the second time 
comes forward to take a long step in advance of his contemporaries, with nu- 
merous new species from the North Pacific, and with a more extensive sub- 
division of the family. Six valid new species are described : to wit, '» Cepphus " 
eolumba^ " Cepphus " carbo^ " Alca" monocerata, " Uria" aleutica^ " Uria " dubia, 
and " Uria " ptmlla. Four known species are re-named : the Antient Auk 
being called " Uria senicula," the Camtschatkan Auk " Uria mystacea," the 
thick-billed Guillemot " Cepphus arra,"'and the marbled Guillemot "Cepphus 
perdix." "Cepphus lomvia," Pallas, equals "Uria lomvia," Briinnich, equals 
" Colymbus" troile, Linnaeus. As in 1769, Dr. Pallas calls the Guillemots all 
" Cepphus ;" all the other Auks are consigned to " Uria" except the PuflBns, for 
which the generic name " Lunda " (after Gesner) is employed. Alca psittacula 
is ranged in this genus. (Species now twenty-one.) 

(1811.) Illioer, Prodromus. — Genus Mormon instituted for the Puffins. 

(1816.) ViEiLLOT, Analyse. — Genus Mergulus (after Ray) adopted for Alca alle 
Linn. Genus Larva instituted for the Puffins. Genus Alca " Linn." adopted 
fcr cristatella. 

(1818.) Transactions of the Linnsean Society, xii. — Sabine re-names the thick- 
billed Guillemot, as " Uria Briinnichii ;" Leach, a few pages further on, bestows 
another name on the same bird, — " Uria Francsii." 

(1819.) Merrem. — Genua Simorhynchus instituted, with Alca cristatella'P&W&Sj 
as type. (Fide G. R. Gray.) 

1868.] 
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n820.) TiMMixcK, Man. Om., i!.— Genus PhaUrit institated, with ptittaada 
Pall, fls t3rpe ; containing this species and cristaUUa Pall. 

(1821.) Naumann, /rit, p. 779, pi. 7. — The three known species o( Fratereyla 
("Mormon," 111.) are reviewed, with figures of the heads. A fourth species, 
Mormon eomteulatum^ is added. (Species now twentj-two.) 

(1823.^ LiCHTBNSTKiK, Verzeichnitt^ etc. — Alca eamtachmtica Lepechen is re- 
named '' Mormon superciliosum." A certain " Uria Mandtii" is established, 
which is frequently quoted as a synonjm of Uria eolumba^ but appears to be 
rather an imperfect state of plumage of grylle. 

(1824-5.) Stkphens. Continuation of Shaw' i Gen. ZooLj xii., xiii.— The species 
of the sub-family Vrime are all included in the genus l/ria ; the type of the 
genus — ffrytle — is re-named '' scapularis." PhaUrii Temm. is adopted for the 
Starikis, comprehending ;>«t//aru/<i, tetracula, eristatella and " pygmiea," the 
latter being the same as Gmelin's species of that name. Fratercuta Briss. is 
adopted for the Puffins, though Synthliborvrnphu* antiquuM is included in the 
same genus. F. glacialii Leach appears.* Ray's specific name for Mergulut 
alle — melanoleucus—is adopted. Utamania n. g.,f based upon A. torda, is in- 
stituted ; Alca '* pica" is also ranged under it as a valid species, — making its 
last appearance upon the ornithological stage. (Species now twenty-three.) 

(1827.) Bonaparte, Zoological Journal^ iii. — Alca monocerata Pall., redes- 
crlbed as " Phaleris cerorhynca.*' 

(1828.) Bonaparte, Syn. Birds U. S. in Ann. Lye. Nat. Hist. X. Y. ii. — Alca 
monocerata Pall, redescribed as "Cerorhinca occidentali?.*' In a foot note, 
under head of " Phaleris cri»tatella Temm.," Bonaparte quotes : "Alca eristatella 
et pygiiitt'a, crested or flat-billed Auk, Lath. syn. iii. pi. 95, fig. 4. Phaleris 
eristatella PI. Color. No. 200.* Alca eristatella Vieill. Gal. Ois. p. 297." (!) 

(1828.) Vigors, ZooUnjical Journal^ iv. — " Uria brevirostris" named. This is 
undoubtedly the young of a previously known species of Brachyrhamphusj but 
has ni ver been positively identified. It is usually regarded as the young B. 
marmot atus. 

(1829.) EscHSCHOLTZ, Zoological Atlas. — Genus Chimerina instituted upon 
Alca monocerata^ Pall., and the species called " Chimerina cornuta." Genus 
Ombria instituted upon Alca ;Mi//am/<i, Pall., upon which Temminck had pre- 
viously based his Phaleris. 

(182y.) Kaup. . — Genus Cyelorrhgnchus instituted upon Alca ;»»trran</a 

Pall. (Fide G. R. Gray.) 

( — ?) Tkmmikck, Planches Coloriees. (No. 579). — "Uria" Wurmitusume des- 
cribed and figured. (Species now twenty-four.) 

(1837 ) Brandt, Bull. Sc. Acad, fmper. St. Petersburg, ii. — During the time 
between the close of Dr. Pallas' labors and the appearance of Prof. Brandt's 
paper, there was a great deal of subdividing a nd re-arrtnging of the Alctdsi, and 
much sawing of the air in a variety of ways ; but, beyond the addition of three 
species, nothing new or specially noteworthy was put forth. Prof. Brandt 
originates a new classification of the Auks, (the first one which lays claim to 
anv truly scientific character), institutes several new genera, and describes four 
new species, besides re-naming some others. 

The Auks are primarily divided into two •' tribes," called " Pterorhines" and 
** Ovmnorhines." Under the former are ranged the true Auks, the Guillemots, 
and' the Sea-dove ; the latter comprehends all the rest of the family. The cha- 
racter is found in the feathering or nakedness of the nostrils. This scheme is 
spoken of more at length further on, and therefore need not be here criticised. 



• Thi" iip»H-if«i Tiui«it h«Ti» \i^on prrrlouwly niuncd rl»«»wh<'r*', nine* Naumann hmi* it in 
ihf i«>" in Ift^l : fK>rhiipi> in the Trann. Linn. 8<*c. o( islS, or lhereaLM>ut«. 
t SwnuHl in ISie. 
; PU Color. No. iUO represents cawUsehaUca Lepechin, not crUUtsUa Pallms. 
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The new genera are numerous. Of these Brachyrhamphut^ (tjpe marmoratusj) 
LomviOj (type iroiley) Synthliboramphtit, (type aniiquusj) and PtychoramphuSf 
(type aUuticuSj) are all valid, and were much needed. On the contrary, TylO' 
rhamphiUj (type criatatellusj) Ceratoblepharum^ (tjpe arctica,) and Oymnohlepha" 
runiy (type cirrhataj) were not called for, being antedated respectively by Simo- 
rhynehut Merrem, (1819,) Fratercula Brisson, (ITGO,) and Lunda Pallas, (1811.) 

The founding of a subgenus, Apobapton^ upon the type of Brachyrhamphusy is 
out of order. In the choice of names for the two subdivisions of Uria the au- 
thor is unfortunate in taking the specific designation of the types of these ge- 
nera, particularly in the case of Lomvia^ which must stand for the genus of 
which troile is typical, necessitating a change in the specific appellation of one 
species of that genus, whose synonymy was already overburdened. 

The four new species are Phaleris microcerosj Brachyrhamphus Wrangelii^ B. 
brachypienuy and B. KUtlitzii. Of the three last, Wrangelii is only to-day iden- 
tified ; the other two remain unknown, except by Brandt's description. Brachyp' 
tents is said to have the tarsi longer than the middle toe, which distinguishes 
it from all the known species of the genus. KUtlitzii is evidently a young bird, 
and probably not a valid species. It is very near Uria brevirostrisy Vigors, if 
not the same, and may be the young either of marmorattu or Wrangelii, The 
present monograph does not recognize it as valid, leaving only three really 
new species to be attributed to Brandt's paper. 

Brandt identifies and retains Uria dubia Pall, under name of Phaleris dubius ; 
Alca pygmsea Gm. as Uria piuilla Pall., under name of Phaleris pygmaea. Uria 
Wurmizusume Temm., PI. Color. 679, is renamed Brachyrhamphus [Synthlibo- 
rampkiu) Temminckii. Alca monocerata Pall, is renamed Cerorhina " orientalis," 
probably through a lapsus calami for occidentalis Bp. (Species now twenty- 
seven.) 

(1836.) Bonaparte, Geographical and Comparative List. — Phaleris microceros 
Brandt is renamed as Phaleris " nodirostra." 

(1839.) Vigors, Zool. Voy, Blossom, — Alca antiqua Gm. is renamed as "Mer- 
gulus cirrhocephalus." 

(1839.) Audubon, Orn. Biog, v. — Colymbus marmoratus Gm. is renamed 
" Uria Townsendii." Audubon's figure of the supposed adult bird may be 
really Brachyrhamphus Wrangelii Brandt. His figure of the supposed young is 
really the adult B, marmorattts, 

(1845.) Gambel, Proc. Acad. Nat. Se. Phila. — Uria aleutica Pall, is renamed 
as '^ Mergulus Cassinii." 

(1849.) Gray and Mitchell, Genera of Birds j iii. — A great blemish is the 
inclusion of the Penguins as a subfamily of the Alcidte^ coming in between the 
Starikis and the Murres. Otherwise the arrangement here adopted of the Al- 
cidae is as faultless as any ever proposed. Three subfamilies are recognized : 
Alcinse for the true Auks and the Puffins ; Phalertdince for the Starikis ; and 
Urina, for the Guillemots. (This arrangement is noticed further on in con- 
nection with Prof. Brandt's paper, under head of the general characters of the 
family). Fratercula Briss. is adopted for the Puffins ; Phaleris Temm. for all 
the Starikis, except Alca monocerata Pall., for which Cerorhina Bp. is used ; 
Brachyrhamphus Brandt, in the same acceptation as used by its founder ; Uria 
Briss. for the Guillemots ; and Aretica Moehring, for the Sea-doves. Under the 
head of the latter, besides alle, are ranged cirrocephalus, Vigors, and Cassinii, 
Gambel, with the exception of which, the lists of species are very accurate 
and very full. Alca pygmaea Gmel. is identified with Uria pusilla Pallas ; 
Uria Mandtii Licht. is used for Cepphus columba Pallas. 

(1851.) Bonaparte, Proc. Zool. Soc. London. — A new genus and species 
described — Sagmatorrhina Lathami^ with which Alca labradoria Gm. is 
identified. (Species now twenty-eight.) * 

(1856.) BoMiiPABTK, Compte* Rendut, zlii. — That portion of the Tableaa 
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Comparatif dcs Pelagiens which regards the Auks represents rerj nearlj the 
classification now most in rogue, founded by Mr. 0. R. Graj. The family is 
divided into three subfamilies— J/ciiup, embracing only two species; Phaleridinct^ 
comprising all the Starikis; and Urifut^ including the Guillemots. It is thus 
the same as Gray's arrangement, except in excluding the Penguins ; but in its 
minor details it is unique in several features. The genus Pmffuinu$y Bonna- 
terre, is adopted, and Alea left for torda. Simorhynehus, Merrem, is taken for 
its type, (cristateUiu) and Phaleri*^ Temminck, for its type. (piittacuU ;) the 
other small Phaleridincs are ranged under 7)/lorhamphtu Brandt, except micro- 
eerosy which is put under Cictronia^ Reichenbach. l/ria is subdivided into 
Lomuia Brandt for the larger species, and '' Cephus " Pallas for the smaller 
ones. Most of these points are tenable, but some are not. Some very obvious 
improprieties are evident in the handling of the species. Thus Bonaparte in- 
sists on retaining " occidcntalis " and '^ nodirostra," two names of his own 
that he knew were antedated, one by monocerata Pallas, and the other by 
mieroceroa, Brandt. Uria columba is ranged as a synomym of ffrylle, while 
Mandtti is allowed to take its place. The Uria "unicolor" Benicken, 
which, according to the best authority, is only a state of plumage of grylle^ 
is given as a valid species, and referred to a different subgenus. In this 
paper, as in others written towards the close of the life of the great ornithol- 
ogii»t, may be discerned an inclination to lead opinion by the mere weight of a 
name, or force of personal authority. 

(1858.) Casbin, in Bairds Birds of North America. — Bonaparte's article just 
spoken of is made the basis, in a general way, of Mr. Cassin's paper, but with 
some important modifications. Only two subfamilies are admitted, Aldrue and 
I'rintr, the former comprehending the Auks proper and the Starikis. ChencUo- 
pcx Moehriug is used as a subgeneric appellation for Alca impennis. Mormon 
Illiger is used for the Puffins, with Lunda Pall, and Fratercula Briss. as sub- 
generic divisions. Phalrris Temm. is employed generically for the majority of 
the Phaleridine forms, with Simorhynchut Merrem, Tylorhamphu* Brandt, and 
OcrroniVi Reichenbach, as subgeneric divisions. The erroneous assignment of 
T)florhamphiu is the same as that made by Bonaparte. The forms not included 
under PhaltriM are each given independent generic rank. A new species of 
Ccrorhina is described — C. Sucklyi — for a discussion of which the reader is re- 
ferred further on. Among the Lrina, the genus Uria Moehring is subdivided, 
after Keyserling and Blasius, into two subgenera — Uria proper and Cataractes 
Moehring. BrachyrhamphuM Brandt is adopted for the Murrelets,* with Apobap- 
torn Brandt as a subgenus. 

This article treats of all the known species of the family, and is, in fact, a 
monograph of the subject, at once very accurate, and, as far as it goes, com- 
plete. Excellent descriptions, in most cases original, are given, together with 
many synonyms, lists of specimens in the museum of the Smithsonian Insti- 
tution and Philadelphia Academy, and critical and explanatory remarks. 
Although the present writer does not endorse all of the opinions maintained 
in this article, he considers it as by far the best that has ever appeared in 
print. (Species now twenty-nine.) 

(185'.).) Xantus, /Vor. Acad. XaL Sc. Pkila, — Brachyrhamphus kypoUucus, 
a new species, described. (Species now thirty.) 

(18CI.) Bbvant, Proc. Boat. Sac. Xat. f/itt. — "A monograph of the genus 
Caiaractf* Moehring, " with full lists of synonyms, and very accurate descrip- 
tions. The family is named " Plautida' " after Klein. The genus is considered 
in its ri'i»lricted sense, including only troile Linn., rmgvia Briinn., and hmria 
Linn., to which a new species, C. Caltfomicu*^ is added. This is a very valua- 
ble contribution. (Species now thirty-one.) 



* The prencDt writer prupoteM thlt English name for the »p(*cieii of Brachyrhamphut. 
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(1862.) Nbwton, Ibisj Oct. From among the many contributions to the 
Natural History of the Great Auk, this admirable paper is selected for special 
mention, both as embodying about all that was known upon the subject pre- 
vious to its publication, and as containing the results of the diligent and care- 
ful researches of the author and Mr. J. Wolley, in Iceland. It is probably the 
best article upon the subject extant ; to which the reader may refer in full 
confidence that he will find an epitome of our present knowledge. Mr. New- 
ton is of opinion that the Great Auk may still live. He attributes the extinc- 
tion to which it is surely doomed, mainly to direct human interference. The 
paper is again referred to, and quoted, in the present memoir. 

(1867.) ScHLEGEL, Catalogue of the Museum of the Pat/s-BaSy livraison ix. 
The article " Alca " is in one sense nearly a monograph of the subject, since 
the greater part of the species of the family are represented in the Museum of 
the Pays-Bas, and therefore admitted as valid by the author. Unfortunately, 
however, the author's ultra-conservatism, on matters specific as well as 
generic, does not allow him to keep pace with the progress of science, and as 
a consequence, his system of nomenclature and classification is simply curious. 
One seeks in vain to divine the reason for the maintenance and expression of 
such peculiar views, unless it be the author's intention to administer a sort of 
counter-irritant as a remedy against Brehmomania, or to launch a severe 
satire against the "furor genericus," and other crying evils of the day. Such 
extreme views, if discreetly indulged for either of the charitable purposes just 
suggested, are perhaps excusable ; the only question is, whether the remedy is 
not worse than the disease. 

Aside from its value as a Museum Catalogue, the present article is chiefly 
useful for its accurate indications of diflferent stages of plumage, of differences 
in dimensions of variable species, and as affording some interesting data in 
the way of locality. The " genus Alca " is made to hold all the Alcitm and 
all the Urinse, The Starikis appear under the genus Simorhynchus ; the Puffins 
under Lunda. It is impossible to subject this Sirrangement to criticism, since 
in it there is nothing approaching a classification, and arbitrary illogical 
opinion is not to be brought under critical review. The common Guillemot 
appears as '' Alca lomvia," though no point of synomymy is more incontestible 
than that its proper specific name is troile. Ringvia is considered as a variety 
of the same. Uria columha is not regarded as valid, apparently because the 
wing-patch of Uria grylle is well known to vary in its characters. Alca 
pygmffia Gm., Uria pusilla Pall, and Phaleris microceroa are thrown together 
under the common name of " Simorhynchus pygmseus." Alca tetracula Pall., 
and Uria dubia Pall., are both regarded as the young of ertstatelltu. Sagma- 
torrhina Lathami^ Bonaparte, and Cerorhina Suckleyi^ Cassin, are both referred 
to Alca monocerata, Pallas. Mormon glaeialis Leach is not recognized. The 



Brachyrhamphi are not included ; but the highly characteristic remark occurs, 
(p. 21) "II convient d'^tudFerde rechef les oiseaux d^crits sous les ^pithetes 
ae Kittlitzii, Wrangeli et brachyptera, et meme I'Alca marmorata " ! 

(1867.) ^ALVADOBi, Deter, Alt. Nuov. Uec. Mum. di Torino.^ Uria Cr avert 
described. This a new Brachyrhamphua from California, closely allied to B, 
hypoleueui. (Species now thirty-two.) 

Of the thirty-two species noted in the preceding paragraphs, and held to be 
valid, twenty-eight are contained in the various American collections to which 
the writer has had access, and are in the present paper identified and described 
directly from the specimens themselves. The four species not examined are : 
"Uria" dubia Pallas; Brachyramphua brachypterus Brandt; Sagmatorrhina 
Z^tA/imt Bonaparte ; and " Uria " Craveri Salvadori. Of the two last the writer 
has received some information through private channels, beyond that con- 
tained in the published papers ; of the two first he knows nothing, except from 
the original descriptions. 

1868.] 



10 PROCEEDINGS OF THE ACADEMY OF 

A new and reiy curious tpeciea of ^imorAjrneAiM is described in the following 
pages, making a total of thirtj-three. 

II. Of the eharaeteri of tke Family ^ and Us tub-divmont. 

The Auks form a very natural familj of birds, distinguished bj marked and 
unmistakable characters from any other. With a single exception,* there is 
no bird found to present in any notable degree a leaning towards the pecu- 
liarities of the Aleid«; and the members of the family, without exception, pre- 
serve intact those characters which define the group so trenchantly, showing 
in no single instance a tendency to aberration. The rigidness with which it is 
possible to circumscribe the Alddm is in the highest degree satisfactory, in a 
class of animals in which the recognition and definition of subordinate groups 
is peculiarly difficult. 

The natural place of the family in our ornithotaxis appears as definite at the 
characters which separate its forms from other birds. By common consent, 
}ht Alddm are regarded as next to the lowest of birds. The degradation of the 
type or ideal bird which the Auks represent is only carried further in one 
umily — the Sphfnitddte. From the latter, which is at the bottom of the scale, 
we ascend one step to Aleidte ; another brings us to the Colymhidm and Podid" 
pidm. These four fomilies constitute the order Pygopode*^ or the Brachypterous 
x^atatores. The position occupied by the Auks in this order is so evident as 
not to admit of question. 

It is only necessary to allude to the wing^ of the Sphenitddw^ without dwell- 
ing upon the point, to separate this family from the Auks. The tetradactylous 
feet of the other two families distinguish them with equal facility. Auks are 
brachypterous, brachyurous, tridactylous natatores, with lateral nostrils. This 
expression is a perfect diagnosis. 

The Auks are confined to the northern hemisphere. Some representatives 
have been found as fur north as explorers have penetrated. The great major- 
ity live in more temperate latitudes. A more or less complete migration takes 
place with most species, which stray southward, sometimes to a considerable 
distance, in the autumn, and return north again to breed in the spring. A few 
species appear nearly stationary. The most southern recorded habitat of any 
member of the family is about latitude 21° N., on the Pacific coast of North 
America, but this is rather exceptional. The species are very unequally divided 
between the two oceans. The Atlantic has but few representatives compared 
with the Pacific. On the northern coasts of the latter the family reaches its 
highest developement ; the greatest number of species, of the most diversified 
forms, are found there, though the number of individuals of any species does 
not surpass that of several Atlantic species. Comparatively few species are 
common to both oceans. All the members of the family are exclusively ma- 
rine.f They are decidedly gregarious, particularly in the breeding season, 
when some species congregate in countless numbers. Usually one, often two, 
rarely if ever three eggs are laid, either upon the bare rock or ground, or in 
crevices between or under rocks, or in burrows excavated for the purpose. 
Auks are all altrices, and are believed to be chiefly monogamous. The young 
are at first covered with long 8o(\ wooly down ; rarely stiffish hairs appear on 
some parts. The moult is double. The young of the year usually differ from 
the adults ; the latter usually differ in their summer and winter plumages. A 
very prevalent feature is the possession of crests or plumes, or elongated fea- 
thers of a peculiar shape on the sides of the head. All the species walk badly ; 
some scarcely walk at all. The position of the legs with reference to the axis 
of the body necessitates an upright position wben standing. The birds appear 
to rest on their rumps, with the feet extended horizontally before them, most 

* Th<» g^nuH f^Ucanadit*, n( thr HaUnireminm i Proetttariidm), In all detailn of eztern«l 
form, <>xr<*pt thoi»o of th4* hill, i* p»»ontUliy like Mrrtn^tu. 

t Vrin giylU in found on the southern snores of Hudson's Bay; but this (act can hardly 
Ibrnlah an exoepiion to the ttaieroent. 
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of the tarsns touching the ground. The Puffins, however, and a few others, 
stand well on their feet. All the species but one, fly well, with rapid vigorous 
motion of the wings, in a straight, firm, well-sustained course. All progress 
on or under the water with the utmost facility. They are very silent birds ; 
the voice is rough and harsh ; the notes are monotoned. They feed exclusively 
upon animal substances procured from the water. 

The uniformity of structure which obtains throughout the family has already 
been mentioned ; the following paragraphs describe this structure in a general 
way, so far as the details of external form are concerned :* 

The general form is stout, compact and heavy. The body is depressed, flat^- 
tened underneath. The neck is short and thick. The head is large and heavy, 
usually oval in shape, more or less flattened laterally, more or less drawn out 
anteriorly, and sloping gradually on all sides to the bill, but sometimes ending 
abruptly. The plumage about the head is very soft, dense, and short, except 
those feathers which constitute the peculiar crest or lateral plumes already 
mentioned. That of the upper parts is very closely imbricated ; that of the 
lower is very thick, con^pact, elastic, and otherwise eminently fitted to resist 
the action of water.f 

The bill, though constantly preserving certain characteristics, varies to a 
remarkable degree in the details of its shape. The broad statement may be 
made, that no two species^ of the family have bills identical in shape. So un- 
ending is the variation in ikte bill, that in some cases great differences in shape 
seem of scarcely more than specific consequence, us is especially the case in 
the genus Simorhynehua, The bill in the great majority of species is more or 
less compressed, sometimes excessively so ; it is frequently, however, nearly as 
wide as high at the base, and more or less subulate. The contour of the bill 
in many instances deviates from an ordinary standard so much that the shape 
may almost be called monstrous. A striking peculiarity of the bill in several 
genera is the presence of supernumerary elements or accessory pieces, taking 
the form of salient protuberances. These are usually developed on the culmen \ 
in one instance on the gonys ; in one at the angle of the rictus ; in several 
along the feathered base of the bill. Besides these appendages, there are often 
found grooves and ridges on the sides of one or both mandibles. The culmen 
is always more or less convex ; in one instance it is bi-convex. The tomial 
edges of the mandibles are more or less sinuate; sometimes nearly straight; 
usually decurved at the tip, and slightly notched ; in one instance recurved. 
The rictus is ample.} The mandibular rami approach each other with a very 
narrow angle, and soon join, producing a long gonys, which is usually nearly 
straight. One genus has a very convex gonys ; in two others the gonys runs 
the whole length of the bill, there being no mandibular rami proper. The bill 
is entirely horny, except in two species, in which a soft membrane overlaps the 
base of the upper mandible ; and in a third, where a peculiar knob is not 
strictly corneous. 

The nostrils are basal, lateral, marginal, impervious; usually linear, er nar- 
rowly oval ; in a few instances placed further from the commissural edge of 
the upper mandible, and nearly circular. The nasal fossae are usually very 
evident ; are sometimes hidden by feathers ; at others are wholly wanting. 
The extension of the feathers into the nasal fossae varies in degree, when it 
occurs. In just about half the species the nostrils are naked ; these usually 
have no true nasal fossae. In the other half fossae occur ; entirely obtected by 
feathers in three genera ; partially covered in the rest. The significance of 
these features will receive further attention below. 

* The writer hopes to bring forward, at some future time, a memoir on the anatomy of 
the family. 

* CC Nitz8ch*8 Pterylography for pterylosis of Utamania tarda. 
Is Friartnf^'o specifically distinct from U.trmlef 

. In two genera, in which the excessive compression of the bill produces a very con- 
stricted rictus, it« amplification is provided for by means of a dilataole skin at the angle 
of the mouth. 
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The wings are short. In no instance do they, when folded, reach to the end 
of the tail. In one species they are so undeveloped in their terminal segments* 
that the power of flight is abrogated. The first primary is always longest ; the 
rest rapidly and regularly graduated ; all taper to a sufficiently fine point. The 
secondaries are very short, and broadly rounded. The primary coverti are 
verj* long, reaching much more than half-way from the carpus to the end of 
the first primary. The first row of secondary coverts reach nearly to the end 
of the secondaries. The under wing coverts are very long. The axillars are 
short or wanting. The wing as a whole is convex above, concave below, nar- 
row, sharp, stiff, somewhat falcate. These points of structure are constant 
throughout the family. 

The tiiit is very short ; its length is contained, on an average, about three 
times in the length of wing from the carpal joint. It is usually slightly round- 
ed, sometimes nearly square, in a few instances pointed ; in a few more the 
central rectrices are slightly shorter than the next pair. The individual feathers 
are usually verj- obtuse at the end. Both sets of coverts are long ; the inferior 
usually reach nearly or quite to the end of the tail. 

The feet are small, and placed far back, as has been said. The thighs are 
contained within the general skin of the body. The legs are feathered nearly 
or quite to the tibio-tarsal joint. The tarsus is short, sometimes excessively 
abbreviated, rarely equal to the middle toe without its claw, never (?f ) longer. 
It is usually much compressed, is sometimes almost as sharp as that of Colym- 
&u«, is frequently nearly as broad laterally as antero-posteriorly. Its covering 
varies with difl*ercnt genera. It is usually reticulate behind and laterally, with 
a row of scutellie in front, which rarely, however, if ever, extend its whole 
length. In some genera it is entirely reticulate ; in others, the scutellation 
extends on one or both sides. The tarsal envelope varies so much that it is 
uot available as a character for subdivisions higher than generic. The toes 
are very long; the outer and middle always of nearly the same length; the 
inner shorter, its claw just reaching the base of the midille claw. There is no 
hind toe. Dissection reveals the rudiment of a hallux, which, however, is never 
developed sufficiently to make even a well-marked prominence. The webbing 
of the toes is complete. The claws are all moderately arched, compressed and 
acute ; the inner edge of the middle is more or less dilated ; the middle is al- 
ways the largest, except in two genera, which present the peculiarity of having 
a very large semi-circular inner lateral cluw, which, moreover, lies horizon- 
tally instead of vertically. 

That rigid adherence to the ty]>e of structure just described which all the 

species maintain, while facilitating the recognition of the family as a family, is 

a serious obstacle in the way of defining its subdivisions with precision. With 

no very abrupt transition from one form to another, and without any very 

marked modification of general features, the minor groups seem to he formed 

mainly by the varying combination of the few differences in structure which 

obtain in the family. The assemblage of characters, rather than the presence 

or absence of particular features, in most cases determines the genera ; and no 

two species are absolutely alike in all points of form. 

•* Farien non omnibus una, 

N***? direrMitAmen, qualiH deoet on»e sororom.** 

In one of the ablest papers that has appeared upon this subject. Professor 

Brandt divides the Alridm into two subfamilies: those with feathered, and 

those with naked nostrils. In this arrangement the Guillemots stand next to 

the typical Auk — A. torda. Viewed from any other standpoint the two forms 

•C/. Mr. A. N»*wton'n tkrWvW in thi» '• I»>U" for «W'to»i«<r. l»il. Ai« there stuied. the hu- 
mfTu*! «>f Aim impntnU \% of normal nise; the aiitt)<r»<*hiam. carpus and m<*tAe«rpu», and 
tb«*ir qiiilU. arc »»hort««n«*d. 

^ Brack frhamphu* bruchfpUrutin said by Brandt to hate thetartut longer tlian the middle 
toe. 
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appear to represent the extremes of structure in the family ; particularly in 
regard to the bill, cultriform in one, subulate in the other. The two types are 
by most authors placed at opposite ends of the generic chain, and separated 
by all the Starikis. Attentive consideration of all the bearings of the case 
may very likely result in the opinion, held by the present writer, that the dif- 
ference between the views of Prof. Brandt and other writers is rather apparent 
than real. It should be borne in mind that the Alcidse are a family very rigid- 
ly circumscribed, and one showing no tendency to aberration, or to connect 
itself intimately with the families standing next to it on either side. Whether as 
cause or consequence of this, the fact is indisputable, that the genera of Alcidse 
are not strung along in a chain whose ends seem as it were to be linked w^ith 
the genera of other families ; they tend, on the contrary, to aggregation in a 
circle about a common centre. We may take any genus — it matters not 
which — we shall find its closest ally to the right and to the left ; and the cir- 
cuit shall be complete when all the genera have been considered. To illustrate 
this point : Prof. Brandt, like all other writers, takes the typical Alea as his 
starting point. With the feathering of the nostrils as a fundamental feature, 
Uria and its subdivisions must come next, then Brachyrhamphtu ; this leading 
through Mergul'M into the true Phaleridines, by means of Ptyckoramphut. Be- 
ginning with those Phaleridines with the simplest bills, he progresses to those 
with more complex bills, ending with Ombria, which last, through Cerorhina^ 
conducts to Fratereulaj which ends the series. There is nothing strained or 
forced in this ; the succession of the genera is perfectly natural. But it so 
happens that Fratereula is as closely, or even more closely, allied to Alca pro- 
per than Uria is. We cannot disturb in any essential degree the generic series 
of Prof. Brandt, but we could with entire propriety go directly from Alca to 
Frafercula, and thence backwards over the same track, ending with Uria, 
which would then be at the opposite extreme of the series. It is asserted, 
without fear of reasonable contradiction, that to begin anywhere in this natural 
series of genera and progress through it, is to be brought back to the starting 
point 

It is not, perhaps, possible to divide this generic circle without the exercise 
of some arbitrary jarisdiction. If there be included in it two or more sub- 
families capable of precise definition, the fact has eluded the writer's research. 
There are, however, in the series two places where a dividing line may be 
drawn. Prof. Brandt drew but one, relying upon the single character which he 
found to apply so well, albeit it may be an arbitrary one. Other writers have 
made likewise but two subfamilies, differently framed however; the Alcinte, in- 
cluding the true Auks, together with the Phaleridine forms, united because of 
their short, stout, high bills ; and the Urina, separated on the ground of their 
long, slender subulate bills. Others again, particularly Mr. G. R. Gray and 
Prince Bonaparte, have drawn two lines, recognizing three subfamilies ; and 
this course appears to be the one that holds closest to nature, provided the 
family be really susceptible of subdivisions higher than generic. By simply 
reducing Prof. Brandt's fundamental character to the level of one drawn from 
the general structure of the bill, three subfamilies stand forth with tolerable 
distinctness. The Alcinte have feathered nostrils and cultriform bills ; the 
Phaleridinm, naked nostrils and cultriform bills; the Urinse, feathered nostrils 
and subulate bills. This certainly appears to be a distinction with a difference, 
and will be so held^in the present paper. 

The arrangement of the Alcidce here submitted is a modification of Professor 
Brandt's, providing for the recognition of three in place of two subfamilies. 
In this particular it is substantially the same as Mr. Gray's, but the sequence 
of the genera is entirely different, and is nearly that of the first mentioned 
author. Beginning with typical Alca it passes to Fratereula, and ends with 
Lomvia, instead of passing to Lomvia and ending with Fratereula. But in 
either case the collocation of the genera is essentially the same. It is believed 
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that this sequence of geaera cannot be broken in upon to anj considerable 
degree, without the rupture of a natural series as a consequence. 

Familj ALCID^. 

Ch. — Tridactyious, brachypterous, brachyurous Natatores, with lateral 
nostrils. 

A. — Subfamilj Alcina. — Not crested; with feathered nostrils; compreased 
cultrifonn bill, much higher than wide at base, without appendages, but 
grooved on the sides ; t«il pointed. 

1. Alca, — Wings rudimental, not admitting of flight. 

2. l/tamarUa. — Wings fully developed, admitting of flight. 

B. — Subfamily Phaliridix.*. — Usually crested, or with elongated feathers 
on head ; with nalced nostrils ; bill variable, always compressed, higher than 
wide at the base, often with appendages ; tail nearly even. 

3. Pratercula. — Inner lateral claw very large, semi-circular, acute, hori- 
Eontal; bill excessively thin, its base ridged, its culmen simple, with one 
curve ; under mandible grooved ; no crest ; palpebral appendagef ; a furrow 
in plumage behind eyes ; tarsi anteriorly scutellate. 

4. Lunda. — As in Fraiereuia; culmen with an aceewory piece, and two 
curves ; under mandible smooth ; long crests ; no furrow in plumage ; no 
palpebral appendages. 

5. Ceratorkyneha. — Inner lateral claw normal ; bill without a baaal rim ; 
base of upper mandible with a prominent upright horn ; rami of lower man- 
dible with an accessory piece ; head with elongated feathers ; tarsus ante- 
riorly scutellate. 

C. Sagmatorrkina. — Base of upper mandible overlapped by a soA mem- 
brane ; no accessory piece on lower mandible ; otherwise aa in CVraXorAyacAa, 

7. SimorhynchuM. — Bill variable, usually with irregular outline or with 
appendages; head with a crest or elongate feathers; tarsi reticulate. 

8. Ptychorhamphu*. — Bill stout, conico-elongate, wide at base, acute at Up ; 
base of upper mandible with transverse strise ; upper border of nostrils 
dilated, flaring ; no crests. 

C. — Subfamily Urin.*. — Nostrils more or less completely feathered ; bill 
elongated, more or less slender and subulate, without appendages or vertical 
grooves ; head not crested, (except in one species.) 

9. Mergulut. — Nostrils nearly circular, not completely feathered ; bill 
stoutest and shortest in this section ; tail much graduated ; tarsi scarcely 
compressed, anteriorly broadly scutellate. 

10. Synthliborhamphui. — Nostrils broadly oval, incompletely feathered ; bill 
stoutish, but much compressed ; tail nearly even ; tarsi excessively com- 
pressed, anteriorly and internally scutellate. 

11. Braekyrhamphut. — Nostrils oval, feathered ; bill small, very slender; 
tail short, little graduated ; tarsi reticulate, very small and slender, not 
compressed. 

12. Una. — Bill about equal to tarsus ; gonys half the culmen ; nasal fosssB 
wide and deep, not entirely filled with feathers ; upper mandible with no 
groove at tip ; outer lateral claw grooved ; tail contained 2| times in the 
wing ; tarsi reticulate ; no furrow in plumage of head. 

13. //omrfVf. — Bill much longer than tarsus; gonys much more than half 
the culmen ; nasal fossic long and narrow, completely feathered ; upper 
mandible with a groove at tip ; outer lateral claw smooth ; tail contained 
3} times in wing; tarsi anteriorly scutellate; a furrow in plumage behind 
the eyes. 
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in.—- Z>e9er^^ion« of Genera and Speeiet, 

1. Sabfamilj Aloin^b. 

ALCA, Lmnseus, 

Chenalopexj Moehring, Av. Gen. 1752, p. 65, No. 68. 
Aleaj Linnaeus, Syst. Nat. i. 17f)8 ; and of authors. 
Pinguinus^ Bonnaterre, Encj. Method. Orn. 1790, p. 28. 

Size largest in the family. Form heavy, compact, robust. Head large, 
ovate, produced forwards. Neck moderately long, thick. Wings morpho- 
logically perfect, teleologically rudimental, not admitting of flight, in length 
from carpal joint to end of longest primary scarcely twice as long as tail ; when 
folded not reaching the tail. Tail short, pointed. Legs short and stout. 
Webs broad and full. Tarsi compressed ^ their anterior ridge and superior 
surfaces of toes scutellate, lateral and posterior aspects reticulate, the plates 
on the latter very small. Tibiae feathered nearly to the joint. Bill about as 
long as the head, large, strong, very deep, exceedingly compressed. Upper 
mandible with culmen about straight for half its length, then regularly con- 
vex, tip obtuse, declinate, scarcely overhanging ; a deep groove on its side at 
base, parallel with the outline of feathers ; its side then perfectly smooth for a 
space, then deeply impressed with six to ten oblique curved sulci. Gape very 
large, running far back ; line of commissure nearly following that of culmen. 
Eminentia symphysis slight,* gonys nearly straight. Lower mandible two- 
thirds as deep as upper, its sides impressed with six to ten straight, vertical 
sulci. Feathers about base of mandibles short, very compact; extending 
downwards from base of culmen, a little forwards, to commissural edge of 
upper mandible ; reaching much further on sides of lower mandible ; wholly 
covering the moderately long, very narrowly linear, impervious nostrils, which 
are situated just above the commissure. 

It is unnecessary to compare this genus with any other. Utamania, most 
closely allied, is at once distinguished by its teleologically perfect wings, 
though nearly identical with Alca in other points of structure. The only 
known representative of the genus is remarkable, both for its large size, and 
for not possessing the power of flight, in consequence of which it may be said 
to represent, in the Northern Hemisphere, the numerous Penguins of the 
Southern. By many ornithologists it is believed to have very recently become 
nearly or quite extinct. 

Rigid adherence to the law of priority would necessitate the use of a differ- 
ent name for this genus. *' Alca" was first applied by Linnaeus, in 1744, to the 
genus of which the bird now called Fratercula or Mormon arctieut is typical ; 
and even as used by Linnaeus in 1758 it has tarda as its recognized type, ac- 
cording to that rule which regards the species first mentioned as type, when 
none is otherwise indicated ; so that it cannot, with strict propriety, be used 
at all in this connection. But the name has become so firmly established by 
common consent and long usage, that it would be ruthless, as well as profit- 
less, to attempt its supercedure by Chenalopez of Moehring, 1752 ; particularly 
as this latter word has come into extensive employ for an Anserine genus. 
The genus Alca^ as framed by Linnaeus in 1758, included both torda and im- 
pennia ; and when restricted, by the generic separation of these two types, ther^ 
seems no good reason why the first mentioned should be regarded as more 
peculiarly typical of the genus than the last. Should Alca be reserved for 
Fratercula arctica^ or for Utamania torda^ it will be apparent that numerous un- 
-warrantable innovations necessarily follow ; while its employ in connection 
-with impennie entails no such consequences. 

Alca ikpiitnis Linn. 

CkenaUpeZf Moehring, Av. Gen. 1752, p. 65, No. 68. "Rostmm conoides, 
conuexum, ad latera compressum, aliquot sulcis transuersls canalicula- 
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tnm," etc. Quotes Atuer magtUanicuM, Clas. Worm. Raii, Will. Orn. 242, 
and AUk tpeetet^ Linn. ed. ri, gen. 52. 
AUa (Chenaloper) impmnU^ Cassin, Baird's B. N. A. 1858, p. 900. 
Mtrgu9 americanut^ '^CharletoD, Onom. Zoic. p. 96, No. 10." "Meremb. Exot. 

lib. 10, c. 27," fide DonDdorff. Not MerguM anurieanut Gassin, 1853. 
AUa major ^ Brisson, Ornitholo^a, vi, 1760, p. 85, pi. 7. 

AUa impfnnity Linnaeus, S. X. ed. x, 1758, p. 130, No. 2. Id. ibid. ed. xii, 1766, 
p. 210, No. 2. Quotes AUa major Briss. and Mtrgui amerieamu Clus. Exot, 
103. Brunnich, Orn. Bor. 1764, p. 26, Xoyl05. Gmelin, S. N. 1788, i, pt. 
ii, p. 650, No. 3. Lath. Ind. Urn. ii. 1790, p. 791, No. 1. Donndorff, Bcj- 
tr&ge Zoologische, ii,pt. i, 1794, p. 817. Sander, Ordsse a. Schonh. Natnr. 
i, p. 243. Hermann, Tab. AflT. Anim. p. 150. Temminck, Man. Orn. ii, 1820, 
p. 939. Stephens, Shaw's Gen. Zool. xiii, 1825, p. 51. Bonaparte, Synop- 
sis, 1828, p. 432. Audubon, Orn. Biogr. 1838, iv, p. 316. Brandt, Bull. 
Acad. St. Petersb. ii, 1837, p. 345. Fleming, Uist Brit. Anim. 1842, p. 129. 
Gray, Genera Birds, iii, 1849, p. 637. Thompson, Nat. Hist. Ireland, 1851, iii, 
p. 238. Macgillivraj, Hist. Brit. Birds, 1852, ii, p. 359. Steenstrup, '•>'{• 
densk. Middell. for Aaret, 1855; Kjobenharn, 1856—57, pp. 33—116/' 

Newton, Ibis, 1862, p. , (Historical.) Schlegcl, Urinatores Mas. Pajs- 

Bas, livr. ix, 1867, p. 13. 
Finguinus impennit^ Bonnaterre, Encj. Method. Orn. 1790, p. 29. Bonaparte, 
Consp. Oav. Comptes Rendns, 1856, p. 774. 

Ducription (from the specimen in the Philada. Acad.) — The white spot be- 
tween the eye and bill is ovate in shape, its upper border a little straightened, 
its small end towards, but not quite reaching, the bill, its large end extending 
to, but not around, the eye ; the width of the black space between it and it« 
fellow is rather more than half an inch. The back is dusky-black ; other dark- 
colored parts with a good deal of clear brown, especially on the bead. The 
under parts, including the tail coverts, are white, this color running far up on 
the front of the neck in a narrowly acute angle. The under wing coverts are 
ashy-gray. The secondaries are narrowly but distinctly tipped with white. 
The bill is deep black, its sulci dull white. The feet are dark, their precise 
color at present undefinable. 

DimenMwtu. — " Length about 30 inches ;" wing 5-75 ; tail aboat 3*00 ; bill 
along gape 4*25; chord of culmen 3*15; greatest width of bill *66 ; greatest 
depth of upper mandible 1*00, of lower '66 ; tarsus 1*66 ; middle toe and claw 
3-25 ; outer 300 ; inner 2-25. 

The occurrence of this species on the coast of North America has not been 
authenticated of late years. Perhaps the last instance on record is that given 
by Audubon on page 316 of the fourth volume of ^* Ornithological Biography." 
*^The only authentic account of the occurrence of this bird on our coast that I 
possess, was obtained from Mr. Henry Havell, brother of my engraver, who, 
when on his passage from New York to England, hooked a Great Auk on the 
banks of Newfoundland, in extremely boisterous weather." This specimen was 
not preserved. ** When I was in Labrador," continues Audubon, '* many of 
the fishermen assured me that the * Penguin,' as they name this bird, breeds on 
a low rocky island to the south-east of Newfoundland." The present writer 
received similar assurances when in Labrador in 1860 — the place designated 
being the *' Punks." Audubon also states that "an old gunner residing on 
Chelsea Beach, near Boston, told me that he well remembered the time when 
the penguins were plentiful about Nahant and some other islands in the Bay.*' 
Two specimens only are known to exist in any American museum. One is 
in the Philadelphia Academy ; its history is uncertain. The other, in the 
Vassar College, at Poughkeepsie, N. Y., is the original of Aadabon's plate and 
description, as stated in the following note from Prof. Sanborn Tenny, favored 
in reply to questions regarding it: *'The Great Auk, presented to Vassar Col- 
lege by J. P. Giraud, Jr., Esq., is in a perfect state of preservation. This spe- 
cimen is the one from which Audubon made his drawing, and it was presented 
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to Oirand bj Audubon himself. Neither Glraud nor myself has further know- 
ledge of it than what is contained in Audubon's works.*' 

Concerning Mr. Audubon's specimen, Mr. Gassin remarks (B. N. A., p. 901), 
that it was <* obtained bj him (Mr. A.) on the banks of Newfoundland ;" upon 
which statement Mr. A. Newton (Ibis, Oct., 1862) observes : "In 1857 I was 
assured bj Mr. Bell, the well-known taxidermist at New York, who knew Mr. 
Audubon intimately, that he never possessed but one specimen of this bird ; 
and if we turn to Prof. MacOillivray's » History of British Birds ' (rol. v. p. 359), 
we find him saying that he never saw but two examples of the species, one in 
the British Museum, and * the other belonging to Mr. Audubon, and procured 
by Mm in London,* " This serves to throw some little light on the history of 
the specimen now in the Yassar College, Poughkeepsie, N. Y. 

In the Annals and Magazine of Natural History for 1 864, p. 235, is given, by 
Mr. Robert Champley, " a list of the present possessors of the birds, skeletons 
and eggs of the Alea impennis :" this gentleman being cognizant of the exist- 
ence of twenty-seven skins, six skeletons, and fifty-three egg^. Dr. G. Hart- 
laub (Bericht ub. d. Leist. in d. Naturg. der Vdgel for 1864) remarks upon this 
enumeration : " Es ist dieses Yerzeichniss indessen sehr unvoUst&ndig. So z. 
B. geschicht des schdnen Exemplares der Bremer Sammlung so wie des pracht- 
vollen Ei's im Museum zu Oldenbung keine Erwahnung." Mr. A. Newton, 
on the subject of existing specimens, has (1. c.) the following : " If all the 
stories we received can be credited, the whole number would reach eighty- 
seven. I should imagine sixty to be about the real amount ;" and again : " It 
is pretty evident that most of the specimens of the Great Auk and its eggs, 
which now exist in collections, were obtained from Bldey between the years 
1830 and 1844.* 

Two eggs are contained in the Philadelphia Academy's collection. 

Mr. Alfred Newton's paper in the "Ibis " for October, 1862, entitled "Ab- 
stract of Mr. J. Wolley's I&searches in Iceland respecting the Gare-Fowl or 
Great Auk (Alca impennis, Linn.)," is exceedingly valuable, being one of the 
most complete and satisfactory histories of the bird ever published ; and may 
be consulted with the greatest pleasure and profit. The writer is at special 
pains to correct the very prevalent erroneous impression, that the Great Auk 
is a bird of high latitudes. His researches warrant his belief that " the Gare- 
fowl has probably never once occurred within the arctic circle." Mr. Selby's 
statement f Brit. Om., ii. p. 433) of its occurrence in Spitzbergen is shown to 
be unfounaed ; and notices of its occurrence in Northern Norway and in Green- 
land are proven to be not wholly worthy of confidence. Mr. Newton brings 
his extremely interesting history of the bird, as an inhabitant of Iceland, down 
to the year 1844, when the last birds known to have occurred were caught and 
killed ; and as these may be regarded by some as the last of their race, he gives 
the particulars of their capture. Mr. Wolley and himself obtained many spe- 
cimens of bones, but found no traces of the living birds, though he says : " I 
think there is yet a chance of the Great Auk still existing in Iceland." 

UTAMANIA Leach. 

Alca^ Linneus, Syst. Nat. 1758 ; and of most authors. Type A, torda L. 
Diomedeaj Scopoli, 1777, fide G. R. Gray. Not of authors. 
J\frda^ Dum6ril, Zool. Anal. etc. 1806. Same type. 

Crtamanta, Leach, "Syst. Cat. etc. 1816;" Steph. Cont. Shaw's Gen. Zool. 
xiii. 1825; and of many authors. Same type. 
Size moderate ; form stout, compact, heavy ; head moderate, anteriorly pro- 
duced, neck thick. Wings of moderate length, but fully developed, admitting 
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of flight, reaching when folded bejond base of tidl ; more than twice as long 
as tail from carpal joint to end of longest primary. Tail rather short, pointed, 
of somewhat stiflfened, acuminate feathers, of which the central pair are elon- 
gated and tapering. Legs short, stout; iibis bare for a short space abore joint; 
tarsi compressed, anteriorl j with a single row of scutcUae, posteriorlj and late- 
rally finelj reticulate, shorter than Uie middle toe. Toes long, outer nearly 
equal to middle, inner much shorter ; interdigital membranes broad and full ; 
claws short, stout, obtuse. Bill about as long as head, densely feathered for 
half its length ; feathers on upper mandible extending bejond middle of com- 
missure, nearly as far as those on lower mandible. Bill greatly compressed, 
its sides flat, with sereral transrerse snlci, its culmen ridged, regularly con- 
vex ; tip of upper mandible declinate, rather acute ; its base encircled by a pro- 
minent ridge ; gonys about straight ; commissure straight to tip, then sudden- 
ly deflected. Nostrils just abore cutting edge of bill, in its feathered portion, 
just posterior to basal ridge, impervious, narrowly linear. 

Oomprising a single species, upon the varying plumages of which numerous 
nominal species were established by the earlier authors. The employ of the 
present name for the genus, instead of Alea of Linnnus, 1758, is perhaps de- 
fensible, upon the grounds alluded to ; although the reason for the non-accept- 
ance by authors of J^da of Dum^ril as a generic designation is not apparent. 
It would be easy to find, among the synonyms of the species, a trivial name 
to replace Tarda^ should it become necessary to use this as a patronym. 

Utamakia tobda, (£.) Ltaek, 

Alea torda, Linnseus, S. N. ed. z. 1758, i. p. 130, adult. Id. ibid. ed. ziL 1766, 
i. p. 210 ; adult. Brunnich, Om. Bor. 1764, p. 25, No. 100 ; adult. Omelin, 
S. N. i. pt. ii. 1788, p. 551. Latham, Ind. Cm. ii. 1790, p. 793, No. 5. Donn- 
dorfT, Beytr. Zool. ii. pt. i. p. 819. Scopoli, Bemerk. Naturg. i. p. 81, No. 
94. Muller, Zool. dan. Prodr. p. 16, No. 136. Pallas, Zoogr. R.-A. ii. 1811, 
p. 360. Temminck, Man. Orn. ii. 1820, p. 936. Bonaparte, Synopsis, 1828, 
p. 431. Audubon, Orn. Biogr. iii. 1835, p. 112; v. p. 428, pi. 214. Gould, 
B. Eur. V. 1837, p. pi. 401. Brandt, Bull. Acad. St-Petersb. U. 1837, p. 
345. Peabody, Rep. Nat. Hist. Massach. 1840, ii.. Birds, p. 401. Fleming, 
fiist. Brit. Anim. 1842, p. 130. Gray, Genera Birds, iii. 1849, p. 637. Thomp- 
son, Nat. Hist. Ireland, iii. 1851, p. 235. Bonaparte, Consp. Oav, Comptes 
Bend. 1856. Bryant, Proc. Bost Soc. N. H. May, 1861, p. 73. Schlegel, 
Urinatores Mus. Pays-Bas, 1867, p. 13. Samuels, Omith. and 051. of New 
England, 1867, p. 564. 

Alcm (Utamamia) tarda, Cassin, Baird's B. N. A. 1858, p. 901. 

Pmguimu torda, Bonnaterre, Ency. Method. Om. 1 790, p. 29. 

Utamania tarda, Leach, Stephens, Shaw's Gen. Zool. xiii. 1825, p. 27 ; quotes 
*'AUa Hoitri, Ray, Syn. 119." Macgillivray, Hist. Brit. Birds, U. 1852, p. 346. 
Coues, Pr. A. N. S. Philada. Aug. 1861, p. 249. Boardman, Pr. Bost. S. N. 
H. Sept. 1862, p. 131. Verrill, ibid. Oct. 1862, p. 142. VerrUl, Proc. Essex 
Inst. iii. 1863, p. 160. 

AUa pica, Linnaeus, S.N. ed. xii. i. 1766, p. 210 ; immature or winter plumage. 
Pallas, Spic. Zool. v. 1769, p. 12. Fabricius, Fn. Groen, 1780, No. 51. Gme- 
lin, S. N. i. pt. ii. 1788, p. 551. Latham, Ind. Om. ii. 1790, p. 793, No. 5; 
var. and >. Don n do rff, Beytr. Zool. ii. pt. i. 1794, p. 818; quotes **M€rgMa 
BMtmii^ Johnston, Av. p. 225." Miiller, Zool. Prodr. p. 17, No. 138. 
Hermann, Tab. AfBn. Anim. p. 225. Pallas, Zoog. R.-A. 1811, ii. p. 361. 

Pingmnui pka^ Bonnaterre, Ency. Method. Orn. 1790, p. 30. 

Utamania pica, Leach, Stephens, Shaw's Gen. Zool. xiii. 1825, p. 30. 

Alca balikka^ Bnlnnich, Ora. Bor. 1764, p. 25, No. 101 ; immature, wanting 
white line from eye to bill. Gmelin, S. N. i. pt ii. 1788, p. 551. Mailer, 
Prodr. Zool. p. 17, No. 137. Donndorff, Beytr. Zool. ii. pt. i. 1794, p. 819. 

Akm unisuUata, Brilnnich, Ora. Bor. 1764, p. 25, No. 102; young, not having 
obtained Aill sise and markings of bill. 
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Alea minor, Brisson, Ornithologia, ri. 1760, p. 92, No. 3, pi. 8, fig. 2. 
Alca fflaeialis et microrhyncha^ Brehm. 

Habitat. — European and American coasts of the Atlantic, from the higher 
latitudes, in summer, to the 40®, or thereabouts, in winter. Very abundant. 
Specimens in all the American museums, and most private collections. Breeds 
in great numbers on the islands in the Gulf of St. Lawrence, and on the coasts 
of Labrador and Newfoundland ; in winter strajs south to New Jersey. Arctic 
seas of both hemispheres. Rare, or accidental in the North Pacific. Japan ! 
(Schlegel, Mus. Pays-Bas.) 

Adulty in lummer. — Iris bluish. Mouth chrome yellow. Bill, feet and claws 
black ; the former with a conspicaous curved vertical white line occupying the 
middle sulcus of both mandibles, continuous from one to the other. A straight, 
narrow, very conspicuous white line from eye to base of cnlmen, composed of 
a series of very short stiff setaceous feathers, sunk below the level of the others. 
Secondaries narrowly but distinctly tipped with white. Head and neck all 
aroand, and entire upper parts black ; this on the sides of the head, chin and 
throat lustreless, velvety, tinged with fuliginous or brownish ; on the upper, 
parts glossy and more intense in color. Inner webs of primaries light brownish- 
gray at base. Entire under parts from the throat, including under surfaces of 
wing^ white. 

Adult in winter. — Upper parts lighter, duller, more brownish-black ; the white 
of the under parts extending to the bill, and on the sides of the head and neck, 
sometimes quite to the nape. 

Young y first winter. — Similar to the preceding ; smaller, the bill weaker, 
shorter, less elevated, less decurved at the tip. the culmen, rictus t nd gonys 
straighter, the sides of both mandibles smooth, except in the presence of one 
sulcus ; bill brownish-black, the sulcus white. Legs and feet reddish or 
brownish-black. 

Fledgelings. — Billvery small and slender; body clothed with smoky brown or 
black down, lighter, or tending more or less to grayish- white below. 

The white stripe from the eyes to the bill is very variable, though present in 
the great majority of individuals. It always exists in the adults in summer 
plumage, bnt is sometimes absent in specimens, apparently perfectly adult, in 
winter plumage. Its presence does not seem to be amenable to any very gene- 
ral or constant law : since it may be very evident in very young birds, not yet 
fully fledged, and again absent in apparently mature specimens, as just stated. 
In winter specimens it is frequently interrupted and irregular, wanting the 
sharpness of definition which it has in all cases of adult specimens in summer 
vesture. 

Dtmentiont: Adult. — Length (average) 18*00, extent about 27*00,wing 7'75, tail 
3*50, difference between outer and inner feathers 1*25 ; tarsus 1*25 ; middle toe 
and claw 2*00, outer do. the same, inner do. 1*40; chord of culmen 1*30, its 
curve 1*50 ; rictus 2*25 ; gonys *75 ; nostrils to tip *85 ; greatest depth of bill, 
(just anterior to nostrils,) *90 ; greatest width of the corneous portion *30. 

Young. — Length 15*00; extent 22*00; wing 7*00; tail 3-00; tarsus 1*00; 
chord of culmen 100; rictus 1*75, gonys *60; greatest depth of bill -60; 
greatest width *20. 

No one of the many synonyms of this species involves any doubtful point, 
all being based upon the winter plumage, or upon the absence of the white 
line, or upon an undeveloped condition of the bill. " Alca pica '' was the 
most firmly established of these, having held its ground until 1825 or there- 
abouts. 

2. Subfamily Phalkbidina. 
FRATERCULA, Brieeon. 

it/ea, Linnaeus, Syst. Nat. 1744; and in part of subsequent editions; and of 
the older authors. 
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Spheniicua^ Moehringf, At. Oen. 1752. Not of authon. 

Fratercula, Brisson, Ornith, 1 760 ; and of manjr aathors. 

Lunda^ Pallas, Zoog. R-A. 1811 ; in part. 

Mormon^ IHiger, Prodromus, 1811 ; and of moat authon. Tjrpe AUa 

aretiem L. 
LanHif Vieillot, Analjse, 1816. (Tjpe AUa arctka L. fide Gray). 
CtrafbUpharum, Brandt, Bull. Acad. Ixnper. St. Petertb. it 1837, p. 348. Tjp« 
AUa mretUa L. 
Bill rather longer than the head, or than the middle toe and claw, nearlj as 
high at the baae as long, ezceedingl j compressed, the sides nearlj yertical, the 
hue of the upper mandible with an elevated homj ridge, entirely surrounding 
it ; th« basal moiety of the upper mandible with its sides perfectly smooth, 
forming ao elongated oblique triangle with two curred sides ; terminal moiety 
with thre« or four deep very oblique curred groores, from commissure to 
calm en, their conrexity looking forwards. Under mandible without a basal 
ridge, the basal moiety smooth, the terminal with groores, in continuation of 
^lose of the upper mandible. Culmen commencing on a lerel with the fore- 
head, thence regularly declinate, rery convex, with unbroken curre, its ridge 
sharp, the tip acutely pointed, OTerhanging. Rictus perfectly straight, except 
at the end ; the angle of the mouth occupied by a circular callosity of mem- 
branous tissue ; gonys ascending, slightly sinuate, the keel sharp, terminating 
posteriorly in a thin, elongated, almost hamular process. Nostrils placed just 
orer the commissure, linear, long, reaching nearly across the base of the 
smooth triangular space of the upper mandible. No nasal foss« ; both eyelids 
furnished with prominent callosities, in one species dereloping into a slender 
acute process. No crest ; a peculiar furrow in the plumage behind the eyes, 
as in Lomvia, Wings of ordinary length and shape. Tail contained two and 
three-fifths times in the wing; the lateral feathers slightly graduated, the cen- 
tral pair shorter than the next ones. Tarsus rery short, only equal to the inner 
toe without its claw ; stout, scarcely compressed, covered with minute reticu- 
lations, except for a short space in front, which is scutellate. Outer toe about 
equal to the middle ; its claw shorter than that of the middle ; middle claw 
much dilated on the inner edge ; middle and outer claws slightly curved, not 
rery acute, upright ; inner claw rery large, greatly curved, forming a semi- 
circle, exceedingly acute, usually lying hariMontaly not upright.* 

A very peculiar, though well known genus of AUidm^ without an intimate 
ally except Lunda, The essential characters lie in the structure and config- 
uration of the bill, the rictal and palpebral appendages, and the shape and po- 
sition of the inner claw ; although there are other features involved. Lumda 
is crested, with no furrow in the plumage, no pklpebral appendages, and a 
venr differently shaped bill. 

Three distinct species represent the g^nus, as far as known. They arc 
all peculiarly boreal birds, not coming far south even in winter. One is ex- 
tremely abundant on the shores of the North Atlantic ; another inhabits the 
North Pacific exclusively ; another is more particularly a denisen of the Arctic 
Ocean at large. They may readily be distinguished as follows : 

SpeeieMy (3). 

I. A slender acute upright horn on the upper eyelid. Black of 

throat extending to bill 1. comkulata, 

• The peculiar position, no lets than ananual shape of the Inner claw of this K^nut In a 
ttroDKly-marlced ciiaract^r, not found In any othvr except Lmmda, The fpreat currature 
and extreme •harpoean of the claw could not tie matntained were It vertically placed lilce 
the other clawa, a« it would be worn down by conntant Impaotion against the roclct which 
the birds habitually alicht upen. But in the usual attitaoM and movements of the birds 
It lies perfectly flat on iu side, and is so preserved intact The birds make creat use of 
this claw in digginc their burrows or in fighting ; and the preservation of tbeinstrament 
fbr these porposee It evidently the ulterior design of the peculiar direction of its axis. 
The birds have the power of bringing it, on occselon for use, Into a vertical position. 
These Ibeta, mayhap, are not geaeraUykaowa. See Pr. A N. &, PhOa^ ItSl, p. lU. 
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II. A short blant process on the upper ejelid. A black ring 
around the neck, not extending to bill. 

Bill moderate ; chord of culmen 2-00, the curve 2*10, 
the ordinate '30 ; depth at base 1*40 (ayerage), wing 
6*50 2. arctica. 

Bill large ; chord of culmen 2*40, the curre 2*60, the or- 
dinate '45 ; depth at base 1*70 (average), wing 7*25... 3. gladalU, 

Fbatibcula abctica (L.) StepK 

Alca arctica^ Linnaeus, S. N. z. ed. 1758, i. p. 130, n. 3. Linnaeus, S. N. zii. 

ed. 1766, i. p. 211, n. 3. Quotes Anat arctica^ Clus., Lunda^ Gesner, 

Pica marina^ Raj, PtittaeuM marinutj Anders. Brunnich, Orn. Bor. 1764, 

p. 25, No. 103. Gmelin, S. N. i. pt. ii. 1788, p. 549, No. 4, Latham, Ind. 

Orn. ii. 1790, p. 792, No. 3. Blumenbach, Handb. Naturg. p. 228, No. 1. 

Miiller, Prodr. Zool. p. 17, No. 140. Hermann, Tab. Affin. Anim. p. 150. 

Donndorff, Beytr. Zool. ii. pt. i. 1794, p. 815. 
Lunda areliea, Pallas, Zoog. R.-A. 1811, ii. p. 365, pi. 83. Schlegel, Urinatores 

Mus. Pay-Bas. livr. ix. 1867, p. 28. (In part Confounds glacialU Leach 

with the present species.) 
Fratereula arctiea^ Stephens, Shaw's Gen. Zool. ziii. 1825, p. 37. Quotes 

« labradora Gm. Lath." as syn. Fleming, Hist Brit Anim. 1842, p. 130. 

Thompson, Nat Hist Ireland, iii. 1851, p. 221. Gray, Gen. Birds, iii. 1849, 

p. 637. 
Fratereula (CeratobUpharum) aretieaj Brandt, Bull. Acad. St. Petersb. ii. 

1837, p. 348. 
Mormon areiiea^ Illiger, Prodromus, 1811, p. Naumann, Isis. v. Oken, 1821, p. 

783, pi. 7, figs. 6, 6, 7. Audubon, Orn. Biog. iii. p. 105, pi. 213. Oct Ed. 

vii. pi. 464. Nuttall, Man. Orn. ii. 1834, p. 548. Bonaparte, Synopsis, 1828, 

p. 430. Peabody, Rep. Nat. Hist Mass. 1840, ii. Birds, p. 401. Macglllivray, 

Hist Brit Birds, 1852, ii. p. 365. Coues, Pr. A. N. S. Phila. Aug. 1861, p. 

251. Boardman, Pr. Bost. Soc. N. H. Sept 1862, p. 131. Verrill, Proc. 

Bost Soc. N. H. Oct 1862, p. 142. Verrill, Proc. Essex Inst iii. 1864, p. 160. 

Samuels, Omlth. and Ool. of New England, 1867, p. 566. 
Mormon (Fratereula) aretiea, Bonaparte, Comptes Rendus, Apr. 1856, p. 774. 

Cassin, Birds N. A. 1858, p. 903. 
Mormon fratereula, Temminck, Man. Orn. ii. p. 933. Gould, Birds Europe, v. 

1837, p. pL 403. 
Mormon polaris et Or aba, Brehm. 

Alea deleta Briinnich, Orn. Bor. 1764, p. 25, No. 104. Young. 
Alea lahradoriea, Gmelin, S. N. 1. pt. ii. 1788, p. 550, No. 6. Based upon the 

" Labrador Auk " of Pennant, A. Z. 1785, ii. p. 512, No. 428 ;* and Lath. 

Syn. iii. i. p. 318, No. 4. "Hab. in terra Labrador ; Arctiea magnit. 12 fer^ 

poll. long. Rostr. angustum, mand. sup. obscure rubra, inf. albida nigro 

maculata ; tempora obscur^ alba, gula, alas, et cauda brevis obscurae, pedes 

rubri." Bonnaterre, Ency. Method. Orn. 1790, p, 33. Donndorff, Beytr. 

Zool. ii. pt i. 1794, p. 817. 
Alea labradora, Latham, Ind. Orn. ii. 1790, p. 793, No. 4. Same basis as that 

of Gmelin. " Rostro carinato, mand. inf. gibba, ad apicem macula nigra, 

oculorum orbita temporibusque albidis, * * color corporis fere ut in 

arctica," etc. — Not Sagmatorrhina labradora Cassin, which is iS. Laihami Bp. 
SphenUeua, Moehring, Av. Gen. 1752, p. 62, No. 64. Based on '* Colymbi species 

et Alcae species " of Linnaeus' sixth edition. *' Rostrum subouatum, lateri- 

* The following it Pennani'i description :—'* With the bill an inch and a quarter lone* 
much carinated at top, not very deep, a little convex; upper mandible dusky, lower whitish, 
marked with a black snot, ana angulated like that of a gull ; crown and upper part of the 
body, wings and tail, ausky; lower part white; legs red. 8i«e of the former,^' {Arctica.) 
** Innabics the Labrador coast ?— Br. Mus." 
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bus angrustisiime et perpendieulariter compresiit, cotii calloM dan in basi 
mandibuli superioris. Ad supercilia cornu brene/' etc. 

Coasts and Islands of the North Atlantic, rerj abundant Rare in the North 
Pacific, (Pallas,) where replaced by F. ecmiaUata. In winter, south on the 
American Coast to Massachusetts. Breeds on the islands in the Baj of Fandj, 
(Boardman). Numerous specimens in all American Museums. 

Adult {breeding plumagt.) — Iris hazel brown. Eyelids Termillion red, the 
fleshj callosities bluish ash. Base of bill and first ridge dull yellowish, the 
smooth contained space bluish, rest of bill Termillion red, the tip of the lower 
mandible and the two terminal groores yellowish. Legs and feet coral red, 
claws black. Crown of head grayish black, the edges of which are sharply 
defined against the color of the sides of the head, chin and throat, and the pos- 
terior edge of which is separated by a rery narrow but distinct transnuchal 
stripe of ashy from the color of the back. Sides of head, with chin and 
throat ashy white ; nearly white between the eyes and bill, and with a max- 
illary stripe or area of blackish ash on either side of the throat. A narrow, 
distinct line of white along the anterior edge of the antibrachiam. Entire 
upper parts glossy black, with a bluish lustre, continuous with a broad collar 
of the same around the sides and front of the neck. Under parts from the 
neck pure white, the elongated feathers of the flanks and sides blackish. Under 
inrface of wings pearly ash-gray ; inner webs of primaries and secondaries 
dnll gray-brown, the shafU brown, blackish at tip and whitish towards the 
base. 

Length 13-50, eitent 34-00, wing 6*50, tail about 3-25 ; tarsus 100; middle 
toe 1-40, its claw -40 ; outer toe 1-40, its claw -30; inner toe 1-00, its claw •40; 
bill — chord of culmen 2-00, its curve 2-10; depth of bill at base 1-40; rictus 
1*25; gonys 1*45 : greatest width of bill (which is at base of nostrils) -60; 
length of nasal slit -35. 

Tomig. — Bill much smaller and weaker than in the adult ; without the basal 
ridge, and with only slight indications of the warty callosities at angle of ric- 
tus ; the terminal grooves wanting, or faintly indicated ; the culmen much 
less convex ; the gonys convex and ascending posteriorly, without the sharp 
hamular process at base. Such are the general characteristics of the yoong, 
though full-grown bird. Birds not grown have their bill much smaller still, 
entirely without grooves or ridges, acute at the apex, the culmen and gonys 
perfectly straight ; the lateral aspect of the bill is almost an equilateral trian- 
gle. Bill basally blackish ; terminally yellowish. Legs and feet reddish yellow, 
obscured with dusky. The eyelids want the fleshy processes. In colors of 
plumage the young birds are almost exactly like the parents, except that the 
ashy of the sides of the head is tinted with sooty black, more or less directly 
continuous with the black of the crown, and lightening into a dusky ash on 
the auriculars and lower parts of the sides of the head. 

NestUngM are covered with blackish down, becoming whitish on the under 
parts from the breast backwards. 

This species presents little variation In any respect fh>m the conditions as 
above described. The dimensions do not vary much, and even the bill is very 
constant in size, shape and colors. The plumage of the adults scarcely pre- 
senta appreciable variation. 

The protuberance on the lower eyelid is horizontal, and occupies the whole 
length of the lid. That on the upper eyelid is nearly perpendicular, and 
higher than broad ; but is short, obtuse and never developed into an acute 
process. 

There is absolutely no difference between American and European speci* 
mens. The footnote on page 251, Pr. A. N. S. Phila. for 1861, is to be can- 
celled as wholly erroneous. 

No bird of the family of AUidm is better known than the present species. It 
it the type of the Linnsan genus AUa of 1744, bat not of 1758, nor of subse- 
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quent editions of the " System." Though so long known, it has few sjnonyms 
beyond those resulting from its reference to divers genera. Alca '' deleta " 
Brunnich, is the young bird. So also, beyond a doubt, is the Alca " labra- 
dorica" of Gmelin, which has been so differently interpreted by various 
authors. Bonaparte even says it is certainly his Sagmatorrhina Latkamiy though 
he does not adopt the name labradora^ as it would imply a geographical error. 
Mr. Gassin, however, uses it in connection with the Sagmatorrhina. It is based 
upon the " Labrador Auk " of Pennant. The diagnosis of this author, and 
that given by Gmelin and Latham, are reprinted above, for facility of reference. 
If the reader will take the trouble to study these three descriptions, he will 
not be likely to regard them as diagnoses of Sagmatorrhina Lathami. 

This species is the type of Moehring's genus Spheniscus ; and a person ad- 
dicted to iconoclasm in the matter of nomenclature might cut a fine dash on 
the strength of this fact. 

Fbatibcula glacialib. Leach, 

Mormon glaeialit, ''Leach," Naumann, Isis, 1821, p. 782, pi. 7, fig. 2. Not of 

Audubon and Gould, who figure and describe comieulata. Newton, Ibis, 

1865, p. 212. Malmgren, Gab. Journ. f. Ornith. xiii, 1865, p. 394; critical 

discussion of relationships to arctiea. 
f Mormon gladalia^ Bonaparte, Synopsis B. U. S. 1828, p. 429. Probably only 

arctieua. Boardman, Pr. Bost. Soc. Nat Hist. Sept. 1862, p. 132 ; and Ver- 

rill, Proc. Essex Inst, iii, 1864, p. 160. Grand Menan, Bay of Fundy. 

These two authors rely for the locality upon Audubon's authority, very 

questionable in this instance. 
Fratereula glaeialisy Leach, Stephen's Gont. Shaw's Gen. Zool. xiii, 1825, p. 40, 

pi. 4, fig. 2. Gray, Genera Birds, iii, 1849, p. 637. 
Mormon (Fratereula) glaeialis^ Bonaparte, Tab. Gomparatif Pelagiens, Gomptes 

Rendus, xiii, 1856, p. 774. Gassin, Baird's B. N. A. 1858, p. 903. 
Lunda arctiea, Schlegel, Urinatores Mus. Pays-Bas, ix. livr. 1867, p. 28, in part; 

" Specimina aliquantulum majora ex insula Spitzbergen." 

Goasts of the North Atlantic ; but a more boreal species than F, areticut ; 
Arctic Ocean. Spitzbergen. Near Port Foulke, Greenland, (Mus. Smiths. Inst.), 
'* Europe," Greenland, (Mus. Acad. Philada.) Not authenticated as occurring 
on the coast of Maine. 

(No. 24,302, Mus. Smiths., near Port Foulke, Greenland, Aug., 1861 ; adult ; 
Dr. I. I. Hayes.) With the colors, and much the general aspect of F. areticut. 
Larger than that species. Protuberance on upper eyelid more decidedly aci- 
cular ; in fact intermediate in size and pointedness between that of F. arctiea 
and F. comieulata. Bill much larger, comparatively and absolutely, than that 
of arctiea, and differently shaped ; its colors about the same. Bill very deep 
at the base, the basal ridge rising high on the forehead ; culmen much arched, 
towards the end dropping nearly perpendicularly downwards, so great is its 
convexity. Upper mandible with four decided grooves ; the lower with three, 
being one more on each than is usual in arctiea. Gonys more convex in out- 
line, yet not produced posteriorly into so acute a hamular process. Length 
14*50; extent about 2600; wing 7*25; tail 2*25; tarsus 1-20; middle toe 
and claw 1-90, outer do. 1*90, inner do. 1*45 ; bill: chord of culmen 2*40, its 
convexity 2*60, ordinate of the curve *45; depth of bill at base 1*70, length 
along rictus 1*50, along gonys 1*60; greatest width of bill '65 ; length of nasal 
aperture *40. 

The developement of the bill, changes of plumage, and individual variations 
of this species are doubtless identical with those of arctiea. Young birds of 
the two species might not be satisfactorily distinguishable. 

Though this species is so very near arctiea it is probable that the majority 
of authors would accord to it specific rank. It is apparently larger in all its 
parts ; the callosity on the upper eye- lid tends in shape towards that of cornt- 
eukUa; the bill is not only much larger every way than that of arctiea, but has 
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a decidedly different shape, owing chiefljr to its greater depth at baM, as com- 
pared with its length, and much greater conrezitj of calmen. The onlj ques- 
tionable relationship is with aretica ; the bird is certainly not cormadata. 

This species is usually cited by New England writers as occurring off the 
coast of Maine in winter. (Grand Meoan, entrance of the Bay of Fandy.) In 
this, however, they only quote Audubon's authority, which is not reliable in 
this instance, as he himself says that he " rather supposed than was actually 
certain that the birds obserred were large-billed Puffins." The case is ren- 
dered still more problematical by the fact that Audubon's ** Large-billed 
Puffin, Mormon gladalit Leach," is really the comiculata Naumaon, described 
and figured from specimens procured in London, from Mr. Oould, who also, in 
the *^ Birds of Europe," mistakes the true glaeialU Leach for comkulata Kall- 
mann Subsequent writers will do well to expunge the name of this species 
from their local lists of the birds of New England. It is exceedingly improb- 
able that the true comiculata occurs on the New England coast. 

This species is usually cited as baring been introduced in Stephens' Con- 
tinuation of Shaw's General Zoology (1825); but must hare appeared some 
years prerious, since Naumann quotes " Mormon glaeialis Leach," in the Isis, 
1821. It was probably named by Leach about 1816-18. 

Fbatbbcula corniculata, (Naumatm), Oray, 

Mormon eomiculataj Naumann, Isis r. Oken, 1821, p. 782, pi. 7, figs. 3, 4. 

(Kamtschatka.) Cassin, Pr. A. N. S. Philada. 1862, p. 324. (Behring's 

Straiu.) 
Mormon (fVatercula) comiculata^ Bonaparte, Comptes Rendus, 1856, p. 774. 

Cassin, Baird's B. N. A. 1858, p. 902. 
Fratcrcula comiculata, Gray, Gen. Birds, iii, 1849, p. 637, pi. 174. 
Fratercula (Ceratoblepharum) comiculata^ Brandt, Bull. Acad. St. Petersb. il, 

1837, p. 348. Quotes " Mormon comiculatumy Kittlitz, Kupfer, i." 
Mormon fflacialit J Audubon, Orn. Biogr. iii, 1835, p. 599, pi. 293, fig. 1. Id. B. 

Amer. rii, p. , pi. 463. Not of authors. Gould, Birds Bur. t, 1837, pi. 

404. Not of authors. 
f Fratercula placiaiis, Vigors, Zool. Toy. Blossom, 1839, Ornith. p. 33. Prob- 
ably not true glacialis. 
Lunda comiculata, Schlegel, Urinatores Mus. Pays-Bas, lirr. ix, 1867, p. 28. 

Coasts and Islands of the North Pacific and Arctic oceans. Kamtschatka, 
(Mus. Acad. Phila.^ Sitka, (Schleg^l, Mus. Pays-Bas.) Kotzebue Sound, and 
St. Michael's, Russian America, (Mus. Smiths. Inst.) Southern extension on 
west coast of America not determined. Not recorded from the North Atlantic. 

Adult, breeding plumage. (No. 46,503, Mus. Smiths., St. Michael's, Russian 
America, June 27, 1866 ; H. M. Bannister.) Bill rery large, especially high at 
the base for its length, the height being about equal to the chord of the cul- 
men, exclusive of the width of the basal rim ; base of culmen and angle of 
gonys both produced far backward, giving a greatly curved outline to the base 
of the bill along the feathers of the sides of the head ; sides of the bill not dis- 
tinctly divided into two compartments ; nearly plane and smooth in their entire 
length, with only three faintly pronounced short grooves ; culmen exceedingly 
convex, regularly arched in the arc of a perfect circle ; the tip of the upp^r 
mandible acute, moderately overhanging, the basal rim broad and prominent ; 
rictuK (not including the part beyond the basal rim of the upper mandible) 
very short, only equal to the height of the upper mandible at base ; gonys 
sinuate, at fir«t convex in outline, then slightly concave; its length but little 
less tlittn the chord of the culmen.* 

Appendage of the upper eye-lid produced into a long, slender, acutely pointed 

• The lower mAodible In this specimen la fto thin near the angle of the gonyt m to b« 
trantparent. Ordinary type can be read through lu 
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upright spise; that of the lower eje-lid much as in other species of the 
genus. 

Form otherwise as in F, aretiea and gladalit. Larger than the former, ahout 
the size of the latter. 

Grown of the head deep grayish black ; the patch of this color triangular in 
shape, narrowing anteriorly to a point at the base of the culmen. Sides of the 
head white ; the furrow in the plumage behind the eye, and the sides of the 
lower jaw tinged with dark ash. A narrow distinct line of white along the 
edge of the fore-arm. Entire upper parts rery glossy blue-black ; a duller, 
more fuliginous shade of black encircling the neck before, and running for- 
wards on the throat and chin quite to the bill. Other under parts pure white, 
except a few elongated blackish feathers on the sides and flanks. Under sur- 
face of wings dark pearly ash. Legs and feet orange red, the webs tinged 
with yermillion. Claws brownish black. Palpebral appendages apparently 
ashy black. Bill yellow, tinged with red, the terminal portion blackish. Ric- 
tal callosities brilliant yellow orange. 

Length 14-50 ; extent 24-50 ; wing 7*25 ; tail 2*75 ; tarsus 1*10 ; middle toe 
and claw 2*00 ; outer do. 1-90; under do. 1.35 ; bill : chord of culmen 2*00, 
its curre 2*25 ; rictus from basal rim to tip 1*20; gonys 1*75 ; depth of bill at 
base 1*80 ; its greatest width '60; length of nassil slit *40; length of superior 
palpebral appendage *35. 

This interesting species may be recognized at a glance by the prominent 
horn over the eye, and the extension of the black collar on the throat to the 
bill. The bill also differs from that of either of the other species in its short- 
ness, compared with its gp*eat depth at the base, and the nearly smooth sides, 
which are not distinctly diyided by a ridge or groove into two compartments. 
The bill is also comparatively thinner than that of the other species, and dif- 
ferently colored. 

Prof. Naumann first described this species from Eamtschatka in his valu- 
able memoir on the genus in the Isis, as above cited. It has been occasionally 
confounded with gladdlU Leach, which is quite a different bird. It is a North 
Pacific and Arctic species, not recorded from the Atlantic. Excellent speci- 
mens are contained in the Philadelphia Academy and Smithsonian Institution ; 
one of those in the collection of the last named is probably the original of 
Audubon's plate of " glacialis.'' 

LUNDA, PdlUu. 

Alea^ Pallas, Spic. Zool. v, 1769; in part; and of some older authors. 
LundOf Pallas, (ex Gesn.) Zoog. R.-A. 1811. Type Alca eirrhata^ Pallas. 
Mormon^ Illiger, Prodrome, 1811 ; in part ; and of most authors. 
FraUreuULj Stephens, Shaw's Gen. Zool. xiii, 1825; in part; not of Brisson. ' 
OymnobUpharumj Brandt, Bull. Acad. Imper. St. Petersburg, ii, 1837, p. 349. 
Type AUa eirrhataj Pallas. 

With somewhat the general aspect of Frateretda, No homy appendages to 
the eyelids. No furrow in the plumage behind the eyes. An extremely 
elongated crest on each side of the head. Upper mandible with only an indi- 
cation of a basal ridge along its sides ; the culmen divided into two parts, 
whereof the basal is surmounted by a prominent widened ridge, ending ab- 
ruptly ; sides of upper mandible with three well marked curved grooves, 
widely separated, whose convexity points backwards. Under mandible with 
its sides perfectly smooth, and its base very convex, not concave. Rictus very 
sinuate ; gonys slightly curved. Feet, wings and tail as in Fratercula, 

The above diagnosis indicates only the principal features wherein this 
genus — or subgenus, as might be contended with some reason — differs from 
Fratercula, Except in the bill, eye-lids and crest, the genus is exactly Frater^ 
euUtj but the differences in these points seem sufficient to warrant generic 
separation. 
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LUVDA aiBRATA, PolUt. 

Alea eirrhaia^ Pallas, Spic. Zool. 1769, r, p. 7, pi. 1, and pi. 2, figs. 1, 3, 3. 
Quotes Steller, Nov. Comm. Petrop. ir, p. 421, pi. 12, fig. 16. GmeliD, S. 
N. i, pt ii, 1788, p. 553. Quotes Pennant, A. Z. ii, p. 513, No. 432. Latham, 
Ind. Orn. ii, 1799, p. 791, No. 2. Donndorff, Bejtr. Zool. ii, pt. i, p. 822, No. 
10. Quotes Anas aretiem drrkata^ Steller. Sander, Gr6sse n. Schonh. in 
Natur. i, p. 244. Hermann, Tab. Aff. Anim. p. 150 ; and of the other early 
authors. 

lAtnda cirrhata, Pallas, Zoog. R.-A. ii, 1811, p. 363, pi. 82. Scblegel, Urina- 
tores Mus. Pays-Bas, 1867, p. 27. 

Mormon {Lunda) cirrhata, Bonaparte, Comptes Rend., 1856, p. 774. Casiiii, 
Baird't B. N. A. 1858, p. 9t2. 

Momwn eirrhata, Bonaparte, Sjn. 1828, p. 429. Audubon, Dm. Biogr. iii, 
1835, p. 36;, pi. 249, figs. 1, 2. (Kennebec R., Me.) Audubon, B. Amer. 

rii, 1844, p. , pi. — . Boardman, Proc. Bost Soc. N. H. 1862, p. 133. 

(Maine). Verrill, Proc. Essex Inst, iii, 1864, p. 160. (Maine). Heermann, 
Pac. R. R. Rep. x, 1859, Route to California, Birds, p. 75. Cooper and Suck- 
le j, Pac. R. R. Rep. xii, pt. ii, 1859, p 283. 

Mormon eirrata, Naumann, Isis, 1821, p. 781, pi. 7, fig 1. 

Fratercula eirrhata^ Stephens, Shaw's Gen. Zool. xiii, 1825, p. 40. Yieillot, 
Gal. Ois. ii, 1825, p. 240, pi. 296. Vigors, Zool. Vojr. Blossom, Omith. 1839, 
p. 33. Gray, Gen. Birds, iii, 1849, p. 637. Cassin, Pr. A. N. S. Phila. 1862, 
p. 324. 

Fraitrcula (Oymmoblepharum) drrata^ Brandt, Bull. Acad. St. Petersb. ii, 1837, 
p. 349. 

Arctic Ocean ; Coasts and Islands of the North Pacific ; on the American 
side south to California ; of occasional occurrence on the Atlantic Coast of 
North America, (Kennebec River, Audubon : spec, obtained ; Bay of Fondj, 
in winter, Verrill,) Spec, in Mus. Acad. Philada., Mus. Smiths., Cab. Geo. N. 
Lawrence, author's Cab., etc. 

Bill rerj large and hearj, much longer than the head or middle toe and 
claw, its depth at base three-fourths its length ; excessirelj compressed, the 
sides nearly perpendicular, except at base of upper mandible, where they bulge 
a little. Upper mandible diTided into two portions ; the basal part with its 
sides perfectly smooth, bounded along the base by a slight oblique ridge of 
subcomeous tissue, which is scarcely, however, elevated above the common 
plane, and is minutely studded with points ; bounded above by a prominent 
wide ridge formed of an accessory corneous piece which surmounts this por- 
tion of the culmen; bounded below by the nasal slit; bounded anteriorly by 
a deep groove whose convexity looks backwards ; these four boundaries en- 
closing a subtrapezoidal space. The terminal part smooth, except in the 
presence of three widely separated, oblique, curved, deep grooves, whose con- 
vexity looks backwards. Lower mandible with the sides perfectly smooth, the 
base convex, the convexity looking backwards, with slight indication of a 
ridge of punctulatcd subcorneous tissue. General outline of culmen convex ; 
this convexity, however, interrupted near the middle by a notch, forming a re- 
entrant angle between the two parts of the culmen, each of which, taken 
separately, is convex in outline — the anterior part the most so. Rictus exceed- 
ingly sinuate, the tip of the upper mandible being almost perpendicularly hung 
over that of the lower ; the angle of the mouth occupied by a large fibrous 
or membranous excrescence, nearly circular in outline, turgid in life; in the dry 
state shrunken and minutely punctulated. This peculiar warty excrescence 
seems of nearly the same structure as the base of the bill itself, with which it 
is directly continuous. Nasal slit short, linear, subbasal, placed close to the 
commissural edge of the upper mandible. Palate and floor of mouth both 
deeply excavated ; the cutting edge of both mandibles exceedingly sharp. 

The eyelids are naked along the edge, but present no thickening or unusual 
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OBRATORHYNCHA, BonaparU. 

Alea, Pallas, Zoog. R.-A. ii, 1811, in part ; not of aathon. 
PhaUris^ Bonaparte, Zool. Joum. iil, 1827 ; not of authors. 
Cerorhinca* Bonaparte, Sjn. U. S. Birds, 1828. Tjrpe C. occideniaUt, Bp.smA. 

monocerata^ Pall. 
Chtmerina, Eschscholtz, Zool. Atlas, 1829. Tjpe C. eomutay Esch. ^A, m^mo" 

cerata^ Pall. 
Uria^ Audubon, B. Am. rii, 1844, in part; not of authors. 
Simorhynchtu^ Schlegel, Mus. Pays-Bas, 1867, lirr. ix, in part; not of Merrem. 

Base of upper mandible with a large upright homy protuberance. Under 
mandible with an accessory corneous piece interposed between its rami, ntmx 
their symphysis. Bill shorter than the head, stout, rery deep at the base, 
tapering rapidly to the tip, much compressed, the sides erect, smooth, the col- 
men very convex, the rictus gently curved, the gonys nearly straight, except at 
symphysis, where it is bulging. Nostrils short, linear, subbasal, marginal, 
impervious. Eye small ; no palpebral appendages. No crest ; no furrow be- 
hind the eyes ; slender elongated feathers on each side of the head. Inner 
lateral claw of usual size, shape and position. Other details of form almoet 
exactly as in Pratercula, Size large ; general form /obust. 

This curious genus may readily be distinguished from all others of thefamilj 
by the characters indicated in the two first sentences of the above diagnosis. 
The intercalation of an accessory corneous element at the mandibular sym- 
physis is an entirely unique feature in this family. It seems very much like 
the " interramicom," as the writer has elsewhere called it, which is found in 
the albatrosses, as one of the characters which distinguish those birds firom 
other Proeellariidm. In the present instance, it is a feature of especial import* 
ance and value, as it helps greatly to distinguish this genus flrom Sa^matorrk mm , 
or, to be more explicit, to separate 5. SueJUtyi from C. monoeerata in every stage 
of growth. 

The affinities of this genus are decidedly with Fraterctda^ after Sa^matorrk mm , 
of course. Aside from the peculiarities of the bill, it agrees with the former in 
most points of structure, except the eyes and inner lateral claw. It does not 
require comparison with any other genus. It is represented by only a single 
species, according to the writer's way of thinking, — Suckle jfi falling meet 
naturally, as well as can be judged at present, in Sagmatorrkina. 

CiRATORBTVCHA MONOCIRATA (/Vi.) COMM, 

Alca monoeerata, Pallas, Zoog. R.-A. ii, 1811, p. 362, No. 411. 

Cerorhina monoeerata, Cassin, Baird's B. N. A. 1858, p. 905. Cooper and Suek* 

ley, Pacific R. R. Rep. xii, pt ii, 1859, p. 284. 
Simorhjfnehtu monoc^ro/iM, Schlegel, Urinatores Mus. Pays-Bas, livr.ix, 1867, p. 39. 

Cites Saj/mathorma [lege Sagmatorrhina] Latkami Bp. and Ctrorkma Suckle^ 

Cass, as young. 
PhaUru eerorhf/nea^ Bonaparte, Zool. Jour, iii, 1827, p. 53. 
Cerorhinea oeddentaUt^ Bonaparte, Syn. Am. Birds, Ann. Lye. N. T. iv, 1828, p. 

428. Nuttall, Man. ii, p. 538. Vigors, Zool. Voy. Blossom, 1839, OmitL 

p. 33. 
Curator hffneka oeeidentalU^ Bonaparte, Comp. List, 1838, p. 66. Bonaparte, Consp. 

Gav. Coroptes Rendus, 1856, xlii, p. 744. 
Ceratorhina oecidentalis, Audubon, Om. Biog. 1839, v, p. 104, pi. 402, fig. 5. 
Cerorhina oeeidentalis, Gray, Genera Birds, iii, 1849, p. 639. Heermann, Pae. 

R. R. Rep. X, 1859, Route to California, Birds, p. 75. 
Urta oeeidentalu, Audubon, B. Am. vii, 1844, p. 364, pi. 471. 

• Tills word l« tpeltf^d In a %T^^i rmrifty of wajrn, both by Ronanarto himiM*lf, and other 
authors. W«» And Ororhin*. C«»rorrhlna, r<T«tnrhina, Ceratorrntna, Ororhinca, Ort>» 
rhyn*'*, C4Prorhynoha, Ormtorhynctia, Ceratorrhvncha, etc. The orthography above cilad 
it that appareoUy first given by Bonaparta, but is obviously erroneous. 
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Cerorhina orimtalia^ Brandt, Bull. Acad. St.-Petersb. ii, 1837, p. 348. By a 

lapsus calami for ** occidental! s." 
Chimerina eornuta^ Eschscholte, Zool. Atlas, 1829, iii, p. 2, pi. 12. 

American and Asiatic coasts and islands of the North Pacific. Japan (Perry's 
U. S. Ezpl. Ezped.), Kamtschatka (Mus. Acad., Philada.), Pacific coast of N, 
A. from Russian America to Farralone Islands, Cal. (Mus. Smiths. Inst.) Breeds 
as far south as Japan and California; 





Fig, l«~Cl mMouroicu Fig. %—C. monooeratct. 

Nat sixe. Adult female. Nat slse. Young scarcely Hedged. 

AduU^ breeding plumage^ TNo. 46,517, Mas. Smiths. $ , Sitka, May, 1866).-~Bill 
orange-yellow, culmen ana base of upper mandible dusky ; horn dull yellowish. 
Feet apparently dusky yellow ; below, with the tarsi posteriorly, blackish ; claws 
black. Crown of head, back of neck, and entire upper parts glossy blue-black . 
Sides of head and neck, and of body along under the wings to the flanks, with 
chin, throat and upper part of breast, and under surfaces of wings, clear gray- 
ish ash, pretty trenchantly defined along its line of junction with the black. 
Under parts ftt>m the breast pure white ; this color shading insensibly into the 
ashy on the breast and sides. A line of white along the edge of the fore-arm. 
Exposed portions of wing and tail feathers black; their inner webs greyish- 
brown, basally lighter, the shafts of the primaries dull whitish at base. A 
series of elongated, stifSsh, acicular feathers on the side of the head from the 
rictal angle ; another similar series from the eye backwards to the sides of the 
nape, pure white. The individual feathers are about an inch, more or less, in 
length ; the length of the white stripes produced by them collectirely is about 
two inches. 

Length 15*50; wing 7*25; tail 2*50 ; tarsus 1*20; middle toe and claw 1*85, 
outer do. 1*70, inner do. 1*40; chord of culmen, excluding width of horn, 1*00, 
including it 1*40 ; rictus 2*00; gonys, including length of accessory piece, 1*10 ; 
height of bill fh>m tip of horn to protuberance at symphysis 1*25 ; from culmen 
at base of horn to same *80 ; nostril to top of horn *75. 

Immaturey but with a perfectly developed horn, and accessory symphyseal 
piece (No. 23,391, Mus. Smiths., Straits of Fuca). — Colors somewhat as in the 
preceding ; but the white of the under parts everywhere obscured by ashy-gray, 
which tinges the tips of the fbathers, giving a marbled aspect to the parts, 
lightest on the middle of the belly, shading insensibly on all sides into the 
uniform ashy-gray of the other under parts. Black of upper parts, especially 
on the head, with a decided brownish tinge. Only traces of the acicular white 
feathers on the sides of the head. Bill smaller than before ; the horn, how- 
ever, perfectly developed, rising nearly half an inch above the culmen. Rather 
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smaller than the preceding ; leng^th between 14 and 15 inches, wing b*relj 7, 
bill along rictus 1-60, its depth at base, exclusire of height of horn, *65. 

Tuunff. (No. 23,392, Mas. Smiths., Straits of Fuca).— This specimen is jatl 
not quite fully feathered, patches of down adhering here and there. The bUl 
is small and weak, hardlj more than half the size of that of the adult ; its 
general shape, howerer, is nearly attained. The base of the upper maoddble 
is covered with a soft skin, about as far as the end of the nostrils. That pmit 
of the culmen formed by the ridge of this skin is sunken below the lerel of the 
rest. Unmistakable indications of the future horn are present, in a small knob 
on the ridge of this skin. In the present dried state this knob is shrunken, 
presenting the appearance represented in the plate. In life it was probably 
a small full rounded protuberance, rising a little abore the level of the culmen. 
Between the mandibular rami, at the symphysis, there is a slight fold or ridg* 
of skin, evidently the matrix of the future accessory corneous element Tli« 
upper mandible is mostly blackish ; the lower dull obscured reddish. The legs 
and feet appear to have been colored much like those of the adult. The colors 
of the plumage are precisely those of the specimen last described ; the patches 
of down are smoky brown. There is no trace of white aboot the head. 

HeMtling^ about 5 J inches long. (Farralone Islands. Mus. Acad. Phila.) 
All over smoky brown, lighter and more grayish below. 

The horn of this bird, always present in the adult, and always indicated, 
even in the scarcely feathered young, as we have just seen, varies a great deal 
in the details of its size and shape. It is usually nearly upright, bat fre- 
quently projects a little obliqely forward. Its average height is between 
four and five-tenths of an inch, measuring from the level of the culmen at 
the anterior edge of the root of the horn. The real roots of the horn begin a 
little above the nasal aperture ; the nostril opening just beneath the lower 
edge. The horn is thus bifurcated, as it were, at the base, and saddled on the 
base of the upper mandible. The anterior outline is usually straight, or 
slightly curved, the apex rounded, and the posterior border irregular in oat- 
line. The figure represents what is perhaps an average horn. It would be 
impossible to indicate all the variation in detail ; scarcely two horns are pre* 
cisely alike. 

Thrfrontal feathers ascend a very little way op the back of the horn in 
the majority of instances ; sometimes, however, they end abruptly at its base. 
From their foremost point they sweep downwards and backwards along the 
side of the upper mandible with a gentle regular curve, to the rictal angle, 
leaving the tomial edges of the upper mandible bare. The chin feathers begin 
at the accessory symphyseal piece, rise quickly on the sides of the under man- 
dible, and reach its tomial edge in advance of the rictal angle. 

The symphyseal piece, which is developed from the skin at the apex of tbe 
interramal space, is, when fully formed, as hard as the rest of the bill. Anteri- 
orly it is directly continuous with the mandibular symphysis. On its sides, a 
groove indicates its line of cohesion with the mandibular rami. The horn, 
when mature, is perfectly corneous and hard to its extreme base ; there being 
no soft skin even about the nostrils. • Its main shaft is hollow ; a tube is dis- 
closed when the top is worn off or broken off. 

The white feathers on the side of the head differ from those of other Phaleri- 
dines (except S. SuckUyi) in not being very slender, filamentous and wavy. 
They are straight, short, acutely pointed, stiffish, standing discreet from each 
other, like so many narrow spear-points. 

The very large series of this bird examined warrant the belief that the horn 
is always present, accidents of course not considered ; that it begins to be ap- 
parent even before the bird is fully fledged, as a slight knob. That, in like 
manner, the accessory symphyseal piece is always developed ; and that its be- 
ginning may be detected at a very early age. These facts must be borne in 
mind in discussing the unusually interesting points connected with ^a^moler- 
rAtMi as compared with the present genus. The opinion relative to the season- 
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al or sexaal character of the horn (page 905, Birds of N. A.)* would prohahlj 
not have been expressed, had the writer enjoyed the opportunity of examining 
such an extensive series as have been at command in the preparation of the 
present monograph. 

This species was first named Alca monoeerata by Pallas in 1811. Prince Bo- 
naparte called it " Phaleris occidentalis " in 1827 ; which name has been 
usually adopted, Pallas' description being overlooked or disregarded. Brandt 
appears to have accidentally misquoted Bonaparte's name in calling the bird 
" Cerorhina orientalis, Bp." Eschscholtz called it '^ Ghimerina cornuta " in 
1829. These are the only synonyms which the writer has been able to collate, 
except, of course, those resulting from the reference of the bird to diverse 
genera, as has been already noted. 

SAGMATORRHINA, Bonaparte. 

Sagmatorrhina, Bonaparte, P. Z. S. Lond. 1851, p. 202. Type S. Lathami^ Bp. 

" Bill twice as long as high, upper mandible straight at the base, covered 
with a very large cere, incurved at the tip ; lower mandible ascending imme- 
diately beyond the middle, forming an obtuse angle \ nostrils linear, margi- 
nal." — Bp. 1. c. 

The above is a translation of the diagnosis of a genus framed by Bonaparte 
for the reception of a bird he calls S. Lathami. It apparently differs from 
Ctratorkyneha in the contour of the bill, the presence of a soft cere saddled on 
the base of the upper mandible in the place of a horn, and, it may be pre- 
sumed, in the absence of the peculiar accessory corneous element at the man- 
dibular synphysis, as no mention is made of such a character. The type and 
apparently only known specimen is in the British Museum. 

The possession of a soft flat cere in place of an upright horn, and the want 
of the accessory mandibular piece are precisely the features which characterize 
Cerorhina Suekleyi Cassin ; and in fact are about the only ones by which the 
latter can satisfactorily be distinguished, specifically, from C. monoeerata. It 
therefore seems a procedure of obvious propriety t9 refer Suekleyi to the pre- 
sent genus. At the same time Sucklei/i can by no possibility be confounded 
with Lathami ; nor is the latter by any means a young C. monoeerata^ as some 
authors have ventured to hint, and others have boldly assumed. An inspec- 
tion of the figures accompanying the present memoir ought to set all doubts at 
rest. 

Speeiea — (2.) 

" Length 16 inches ; wing 7*50 ; bill 2 long, 1 high, five-eighths 

wide at the base" 1. Lathami. 

Length 14-50; wing 6*50; bill along culmen 1*30, depth at 

base *60, width at base four-eighths 2. SuckUyi. 

Saomatobbhina Lathami, Bonaparte. 

? ? ? Alca lahradoria^ Gmelin, S. N. i, pt. ii, 1788, p. 550. Very doubtful. 
Rather referable to Fratereula aretiea^ which see. 

Sagmatorrhina labradoria^ Cassin, Baird's B. N. A. 1858, p. 904. 

Safgmatorrhina Lathami^ Bonaparte, P. Z. S. London, 1851, p. 202, pi. 44. 

** Largest among its allies \ blackish, beneath pallid fuliginous ; bill and 
feet red ; cere and webs black. Length 16 inches \ bill 2 inches long, 1 inch 
high, five -eighths wide at the base, three-eighths in the middle ; wing 7j^ 
inches ; tail 3} ; tarsi 1^; longest toe 2 and 3-eighths inches. 
Hab. — *' North-west Coast of America. 

* Spec. No. 10698, there enumerated, seems to have called forth the remark above allu- 
ded to. This specmien, however, is believed to be the adult of 8. Sueklejfif of which only 
the young bira was at that time recognised. 
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'* This species is the largest of the subfamilj, which is w^l known to con* 
tain the dwarfs of the water birds ; it is one-third larger than Ctratorrkmm 
monocerata^ of which it has precisely the coloring, wanting onlj (at least in 
the state we hare it) the little white feathers above the eje and at the comers 
of the month. The proportions of the wings, tail, feet and toes are the same ; 
the bill and toes mnst hare been reddish ; the cere and membranes black. 
Like the Ceratorrkina^ it seems to be confined to the north-western Arctic 
region of America ; and we are led to beliere it does not extend to the Sibe« 
rian shores, from the circnmstance of its not baring been noticed bj Russian 
natnralisU.'' 




Fig. Z^Saffwtalorrkim laAawU, By. NaL ilse. 

The preceding is Bonaparte^s notice of the species, containing all that it 
known about it by American ornithologists. The writer takes pleasure in 
acknowledging his indebtedness to Dr. P. L. Sclater, ofLondon, for theaccom* 
panying figure, drawn from the type specimen in the British Musenm. Dr. 
Sclater says Tery posititely that the bird is a perfectly ralid genus and species, 
and the figure evidently warrants the assertion. Independently of the differ- 
ence between the cere and the horn, the shape of the bills of C. wwnoceraU and 
S. Lathami are quite diterse. The dimensions of the latter are much larger 
than those of the former. 

SAOMATOtAHmA SrCKLITt, (Cwf.) (huit. 

Ctrorkina Suekhvi, Cassin, Baird*s B. S. A. 1858, p. 906, Based on spec. No. 
4579, M ns. Smiths. Yonng. Pnget Sound. Cooper and Sncklcy, Pacific R. R. 
Rep. xii, pt ii, 1860, p. 384. Itefers to same specimen. 

American and Astatic Coasts of the Pacific. Spec« in Mns. Smiths Inst — 
Tonng, (type of the species, Puget Sonnd ;) adult, breeding plumage (San 
Diego, Cal.) AdnlU (Hakodadi, Japan.) 

AduUI hretdmg pluwMft! (No. 31908* Mus. Smiths, 9* San Diego, Cal. 
Feb. 3, 1863, J. O. Cooper.^ *< Iris white; bill black and orange; feet pale 
yellow, black below," Habei.) Bill now obscnre yellow, the culmen and basal 
membraae blackish. Feet dull whitish ; tarsi behind and feet below blackish ; 
claws black. Colors of the plumage almost precisely as in the adult mofMc#> 
rata ; white feathers on sides of head exactly the same. Breast rather deeper 
grayish-ash, the color extending a little further, and more abruptly defined 
against the white of the other nnder parts. 
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Fig. 4.— A AieX-Zeyi, Adult. Nat. size. 



Fig. 6.—S. SuckUyit Juv. Nat. size. 
Casein's type specimen. 



No vestige of a horn at base of upper mandible ; this being covered with a 
soft skin, overlapping the culmen, extending to the nostrils, which open be- 
neath its lower border. That part of the bill occupied bj tlie membrane is 
depressed below the level of the rest, both on the ridge and sides. The mem- 
brane is shrunken and shrivelled in its present state. There appears to have 
been a slight tumidity, in the fresh state, of this membrane, just on the ridge, 
which may have elevated it to the level of the rest of the culmen, and which 
could possibly even have been Inadvertently called a " knob " by one who re- 
garded it as the beginning of a horn. No trace of an intercalated piece be- 
tween the mandibular rami, which have thin, sharp, smooth edges, and come 
together in a fine point at the symphysis. Bill much smaller, weaker, and 
particularly less deep at the base than that of C, monocerata ; but not much 
shorter, nor comparatively even so much compressed as in the latter bird. 
Culmen regularly decurved from base to tip ; the latter moderately overhang- 
ing ; rictus at first nearly straight, then gently declinate ; gonys nearly straight, 
slightly concave ; outline of mandibular rami about straight. 

Decidedly smaller than monocerata ; the wing comparatively longer. Length 
about 14*00; " extent 25-50," (label) ; wing 7-25; tarsus 110; middle toe and 
tlaw 1-90, outer do. 1-80, inner do. 1-45; bill: chord of culmen 1-30, of which 
the membranous part is *30 ; rictus 1-85 ; gonys .75 ; depth of bill at base '60 ; 
its width at same point -45. 

Young. (No. 4579, Mus. Smiths. Fort Steilacoom, W. T. Jan. 8, 1856. 
Dr. G. Suckley. Mr. Cassin's type of the species, as described I. e.) " Membrane 
at base of upper mandible grayish dusky black ; middle of both mandibles 
dingy orange, their tips dusky ; iris pale hazel ; under surface of the webs of 
the feet, and the posterior aspect of the tarsi dusky black ; upper surface of 
the toes bluish white, darker about the articulations ; nails black." (Suckley, 
1. c.) The colors of the plumage are precisely as described for the young C. 
monocerata ; possibly a shade darker, with rather more white on the under parts 
than in the corresponding age of the other species. 

Much smaller than the adult ; length <' about 12.50; extent 24.00;" (Suck- 
ley, 1. c): wing 6*50; tail 2*00; tarsi 1*00; bill along culmen 1*20, of which 
the membranous portion is *30; along rictus 1*60; along gonys *60; its depth 
at base *40. The bill is small and slender ; its general shape calls to mind the 
VUl of a young g^ll of one of the smaller species. The several outlines, par- 
ticalarly that of the culmen, are straighter than in the adult ; the tip is less 
decurved. The bill is much longer, relatively and absolutely, than that of the 
corresponding age of monocerata ; it is comparatively more slender. There is 
no trace of a knob ]* the membrane has precisely the same characteristics as 

* Dr. Suckley (1. c), speaking of this specimen, uses the word *'knob" in connection 
with it His expression is to be taken as indicating merelv the turgidity of the soft 
membrane during the life of the bird ; which raises the membrane to or above the level 
of the rest of the culmen. The membrane, being very soft, shrinks and shrivels in dry* 
h&g, and the prominence disappears. 
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that of the adult bird abore described. There is no trace of an aceetsoiy 
piece between the rami. 

The bird above described was first indicated as a distinct species by Mr. 
Cassin in 1858; that gentleman founding his specific characters mainl^r upon 
the small size, somewhat darker colors, and much smaller, slender bill, as com- 
pared with monocerata. The species has always been looked upon with con- 
siderable mistrust, and very generally regarded as only a young monocerata. 
At the time of the introduction of Suckleyiy C. monoeerata was not known in all 
its ages and stages of plumage, as it is at present. The horn which charac- 
terizes it was believed to be frequently wanting, particularly in the ynng 
bird. The accessory symphyseal piece had not received attention. Thcs« 
facts, together with the almost perfect identity in plumage of the two birds, 
very naturally led to the suspicion above mentioned ; seemingly borne out, 
too, by the fact that the type of Suckleyi was a very young bird, the adult of 
which was unknown, or at least unrecognized. But it has been shown in the 
preceding article that indications both of the horn and of the accessory inter- 
ramal element appear in monocerafa even before it is fully feathered, and that 
these two distinguishing features are preserved in all ages, at all seasons, 
with both sexes. The discovery of Suckl^ in perfectly adult breeding plum- 
age settles the question of its identity with monoeerata. Specimen No. 31,908, 
above described, has no trace of a horn or accessory symphyseal piece ; and it 
smaller, and otherwise conspicuously diflferent from monoeerata^ though of 
almost precisely similar colors of plumage. 

There is something highly interesting, very slngnlar, and, with our present 
information upon the subject, totally inexplicable, in the fact that the plumage 
of the two birds is so nearly identical as not to be satisfactorily distinguished 
in any particular ; while the bills difi*er in such radical characteristics. The 
suspicion comes unbidden, that the whole truth in the matter of C, monoeerata^ 
and S. Suekleyi — and S. Lathami^ too — remains to be developed ; while it it 
certain, at the same time, that nothing but the truth appears upon these pages. 

In the reference of this species to the genus Sagmatorrhina^ the writer it 
guided simply by Bonaparte's diagnosis, and by the figure of the head of S* 
Lathami, kindly furnished by Dr. Sclater. The dimensions of S. Lathami and 
the form of the bird are sufficient to distinguish S. Suekleyi from it. 

SIMORHYNCHUS, Merrem. 

Afea^ Pallas, Spic. Zool. t, 1769, in part ; and of some authors. 

Uria, Pallas, Zoog. R.-A. ii, 1811, in part. 

Lunda, Pallas, Zoog. R.-A. ii, 1811, in part. 

Simorhf/nehus, Merrem, , 1819. Type Aiea crittateUa, Pall. Fide G. R. 

Gray. (Where is this genus named ?) 
PhalrriMy Temminck, Man. Orn. ii, 1820. Type Alea ptittaeula^ Pallas. (Also 

includes eriatatella.) And of most authors. 
Mormon^ Lichtenstein, 1823, in part. (if. tupereiliota >» eamtsekatiea^ Lep.) 
Ombrta, Eschscholtz, Zool. Atlas, 1831. Type .4 /ca ;>«t//acu/a, Pallas. 
Cyelorrhynehus, Kaup, 1829. Type Alea pstttaeula, Pall. Fide G. R. Gray. 
Tylorhamphus, Brandt, Bull. Acad. Imper. St. Petersburg, ii, 1837. Type Alf 

erittatelta, Pall. 
Cieeronta^ Reichenbach, 1853. Type Phalerh mieroeeros^ Brandt. 

Of moderate and very small size ; general form stout. Usually with a creM, 
or with elongated feathers about the head. Bill variable : sometimes simple, 
oftener irregular in form, with various elevations and depressions, often with 
nodules or other accessory elements ; always stout, compressed, shorter than 
the head, the culmen very convex, the lip acute. Nostrils entirely unfeatbered. 
Wings and tail of the ordinary shape and length. Feet small and short ; tar- 
sus compressed, entirely reticulate, shorter than the middle toe. Toes long, 
outer and middle about equal in length, the claw of the latter largest. Claw 
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of inner toe reaching base of middle one. Claws much arched, compressed, 
acute, the inner edge of the middle one scarcely dilated. 

The gen as as above defined is framed to include a number of species, all more 
or less closely allied, yet presenting differences from each other in form in 
almost each instance. The various species are all nearly identical in the 
structure of the wings, feet and tail ; in the bill no two entirely agree. Each 
presents suae speciei characters in the shape of the bill ; but the very fact that 
this organ varies so much seems to indicate that the differences are no more 
than of specific consequence. A glance at the synonyms above adduced will 
show what forms have been made indicative of genera. Ptittaeula is perhaps 
the species which has been most generally separated from the others, in view 
of its oval upper, and falcate under, mandible. Bat if this bird is to be gen- 
erically distinguished, so also must cristatellus ; for the latter differs in still 
greater degree, in the presence of an anomalous accessory element in the bill. 
This one being taken out, what to do with eamtschaticus, so very closely allied? 
It is almost identical with criatatellus in all points of structure, except in the de- 
tails of the configuration of the bill, and in these points it stands intermediate 
between this species and some others. Then microceros AndptMiUus would have 
to stand by themselves. So also would ietracultu and Casnni. These two, par- 
ticularly, differ more from all the rest, in their short, simple conic bills, than 
any of the rest do from each other. In fine, if psittacula be allowed generic rank, 
so also must crittatelliu^ and pari passu must no less than three more genera 
be recognized. It seems much the most philosophical to group all these forms 
together in a single genus, regarding the differences in the bills as specific. 

In such an acceptation, the genus comprises eight species, which may be 
thus analysed : 

Species — (8.) 

I. Phtderit Temm. Upper mandible oval, under mandible 

falcate ; rictus curved upwards. No crest. 

Blackish ; white below from the breast ; a white spot 
below the eye ]. ptitiacultu, 

II. Simorhynchusj Merrcm. Upper mandible triangular, 

under mandible nearly straight; rictus horizontal, 
sinuate. A long recurved crest. 

Angle of the mouth with a supernumerary corneous 
piece. Sides of under mandible unfeathered. One 
series of white feathers on the head 2. cristatelltu. 

Unknown. (See Pallas' description, infrd.) 3. dubitu. 

Angle of mouth without a supernumerary piece. 
Sides of under mandible feathered. Three series 
of white feathers on head 4. eamttchaticut. 

III. (Unnamed subgenus.) Bill very small, short, conic, 
simple, destitute of any irregularities whatever. 

Large ; bill moderately compressed ; a long re- 
curved crest; fuliginous black above, fuliginous 
gray below. Wing 6-50 ; rictus '70 ; width of 
bill at base -30 ; tarsus, middle toe and claw to- 
gether 2*50 5. Utraeulus, 

Small ; bill excessively compressed ; no crest (?) ; 
uniform plumbeous, lighter below, whitish on the 
abdomen. Wing 4-25 ; rictus '60 ; width of bill 
at base *15! Tarsus, middle toe and claw to- 
gether, 2*00 6. Cassini^n.s. 

IV. (Cieeronia, Reich.) Smallest of the genus. Short 
white hair-like feathers over the forehead. 
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Length about 6-50 ; height of bill at base -30. Up- 
per mandible with a basal knob ; bill stoat and 
wide for its length. No decided white patch on 

scapulars 7. mierccerot. 

Length about 6-50 ; height of bill at base -20. Up- 
per mandible without a knob ; bill slender and 
narrow for its length. Conspicuous white patch 

on scapulars 8. pusiUui. 

The first distinctive name of this genus is said, by Mr. Qray, to be Simorkyn* 
chut of Mcrrem, with cristauUus as type. This genus is not in general emploj. 
The present writer does not know where it is instituted, but adopts it apoa 
the authority just mentioned. PhaUrxa of Temminck is usually adopted. Thif 
genus was framed, in 1820, to include both ptittaeulut and erUtattUua : the char- 
acters as laid down apply best to the latter ; the former is mentioned first. It 
cannot be used for cristateUuty howerer, being antedated by Merrem's name. 
If psittacutus is separated from the present genus, it must be called Phaierit^ 
Temm., which antedates Om&ria Esch., though the latter is usually applied to 
that bird. Tylwrhamphut Brandt is simply a duplication of Merrem's genus ; 
Cyelorrhi/nchus Kaup merely repeats Temminck's. Ctceronia Reichenbach it 
based upon the smallest species of the genus — section four in the preceding 
analysis. Section three of the foregoing synopsis, comprehending tetraculus 
and Caasiniy is really the most distinct of any, and is the best entitled to 
generic rank. The chance to run in a name is left open to any one who maj 
be ambitious in that line. 

SlMORHYNCHUS PSITTACrLUS, (Pall.) Schl. 

Alea ptittaeula^ Pallas, Spic. Zool. t, 1769, p. 13, pi. 2, and pi. 6, figs. 4, 5, 6. 
Gmelin, S. N. i, pt ii, 1788, p. 553. (Based on Pallas and Pennant.) Latham, 
Ind. Urn. ii, 1790, p. 794. (Same basis.) Donudorff, Beytr. Zool. ii, pi. i, 
1794, p. 822. Quotes Steller, Nov. Act. Petrop. iv, p. 4i6, pi. 13, figs. 25, 
2G ; and other authorities. 

Lunda pstttacula, Pallas, Zoog. R.-A. ii, 1811, p. 366, pi. 84. 

PhaUris pntfacuia^ Temminck, Man. Urn. i, 1820, p. 112. Stephens, Shaw'« 
Gen. Zool. xiii, 1825, p. 44. Bonaparte, Synopsis, 1828, p. 426. Gray, 
Genera Birds, iii, 1849, p. 638. Bonaparte, Comptes Rendus, 1856, xlii, p. 774. 

Ombria pgittacula, Kschscbolts, Zool. Atlas, 1831, iv, p. 3, pi. 17, Brandt, Bull. 
Acad. St. Petersb. ii, 1837, p. 348. Cassiu, Baird's B. N. A. 1858, p. 910. 
Elliot, B. N. Am. 1866, part i. 

Simorhywhus psiKacului, Schlegel, Urinatores Mus. Pays-Bas, 1867, livr. ix, p. 24. 

Asiatic and American coasts of the North Pacific; Aleutian Islands: Kamt- 
schatka. (Mus. Acad. Philada.) ; Russian America, (Mus. Smiths. Institution) ; 
Behring's Sea, (Schlegel, Mus. Pays-Bas); Japan? 

Bill moderately large, much compressed, 
densely feathered for some distance at base 
of upper mandible and sides of lower. Up- 
per mandible almost perfectly oval in it« 
lateml aspect, its cnlmen gently curved, 
and its tomial edges more decidedly con- 
vex, the former descending, the latter rapid- 
ly ascending to meet at an obtuse angle. 
Lower mandible extremely slender, falci- 
form in shape, strongly curved upwards, 
its tip very acute, its tomial edges concave, 
corresponding to the convex tomia of the 
Fig. rK—Simark^rhtu ptiuae^us {PmM) Upper mandible; the gonys much and 
N«u ^iuf. regularly curved. Nasal fossa* long and 

wide, but rather shallow ; the nares rather broadly linear, or narrowly oval, 
overhung by a slightly projecting scale. Frontal feathers embracing culmen 
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in a slightly reentrant angle, thence descending abont perpendicularly to the 
very edge of the upper mandible. Feathers on side of lower mandible not 
extending quite so far as those on side of upper. Interramal space fully 
feathered, but in consequence of the peculiar shape of the rami, there is a 
small pit or fossa between them, just at their junction, which is unfeathered. 
Wings and tail of the usual length and shape ; the length of the latter con- 
tained about three and two-thirds times in the length of the former from the 
carpal joiat to the end of the longest feather. Tarsus shorter than the middle 
toe without its claw. 

Adult — Without a crest. A series of elongated very slender filamentous 
white feathers from the eje backwards and downwards, white. Entire upper 
parts, with chin, throat, breast, and flanks, fuliginous or brownish-black, 
lighter or grayer below than above ; other under parts pure white, pretty 
trenchantly defined against the darker color of the breast. Bill orange or 
coral red, becoming enamel yellow at the tip, and along the cutting edges. 
Legs and feet dull greenish, darker posteriorly, (in the dried state.) 

The above is the state of plumage of apparently most mature birds; 
but is much more rarely met with than the succeeding : Upper parts as 
just described, but no whitish feathers below and behind eye. Entire under 
parts white, marbled on the throat, breast and sides with dusky or blackish ; 
this color usually occupying chiefly or wholly the tips of the feathers, whose 
bases are white. The mottling is thickest on the breast, most sparse on the 
abdomeu ; but it varies in degree with almost every specimen. A state of 
plumage is described as that of the young, in which the white occupies nearly 
the whole under parts, and is scarcely mixed with dusky, even on the throat 
and breast. This stage is not represented in American Museums. The ten- 
dency of the mottling, as the bird grows older, seems to be to increase on 
the throat, breast, perhaps on the sides and flanks, and to disappear from the 
other under parts, leaving the latter pure whit«>, in marked contrast. The 
under wing coverts are always dark ashy brown ; the short tibial feathers 
the same. 

Length about 9*00 ; wing 5*40 to 5*75; tail 1*50 to 1 60 ; tarsus (average) 
1-00 ; middle toe 1-10. Bill : chord of culmen -60, chord of gonys just about 
the same ; depth opposite posterior end of nostrils *45 ; width at same point 
*30; rictus nearly or about 1*00. 

This very curious species may be instantly recognized, in whatever state of 
plamafi:e, by the remarkable configuration of the bill ; the rictus being 
strongly curved upwards, the upper mandible oval, obtuse, the lower falci- 
form, acute. It is one of the longest and best known of the North Pacific 
representatives of the family, and is apparently a very common bird, though 
specimens do not occur in collections so often as might be expected. It 
seems to be decidedly boreal In habitat, and is not recorded, on the Ameri- 
can coast, so far south as the United States, though occurring at Sitka, R. A., 
and probably off the coast of British Colombia. It has no specific synomyms, 
though it has been referred to several different genera. It is one of Dr. 
Pallas' species. It is the type of M. Temminck's genus Fhaleru, 

SiMOBHTNOHua CRIST ATBLLC8, {Pall.) Merrtm, 

Alea eristatella, Pallas, Spic. Zool. v, 1769, p. 20, pi. 3, and pi. 5, figs. 7, 8, 9. 

Gmelin, S. N. i, pt. ii, 1788, p. 552. No. 7. Latham, lad. Orn. ii, 1790, p. 

794, No. 6. Donndorff, Beytr. Zool. ii, pt. i, 1794, p. 821. Vieillot, Gal. 

Ois. ii, 1825, p. 243, pi. 297. 
Uria eriataiella^ Pallas, Zoog. R.-A. ii, 1811, p. 370, pi. 86. Erroneously 

cites as synonymous Alca camUchatica^ Lepechin. 
Simorhynchut crutatellusy Merrem., Bonaparte, Tab. Comp. Pelag. Comptes 

Rendus, xlii, 1856, p. 774. Schlegel, Urinatores Mus. Pays-Bas, livr. ix, 

1867, p. 25. (Considers If. dubia and tetracula Pall., young of this species.) 
Phalerit erUtatellut^ Stephens, Shaw's Qen. Zool. xlii, 1825, p. 47, pi. 5. Not 
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of Terominck, PI. Color. 200, which is Atca eamtgehatica Lepechin. Bona- 
parte, Synopsis, 1828, p. 426.— Id. Compt. and Ofog. List. 1838, p. 66. 
Vigors, Zool. Voy. Bloss., 1839, Orn. p. 33. Gray, Gen. B.. iil. 1849, p. 638. 

Phal-rin {SimorhynchuB) cristatella, Cassin, Baird's B. N. A. 1858, p. 906. 

Tt/iorhamphus crittatellus, Brandt, Bull. Acad. St. Pelersb. ii, 1867 p. 348. 

FhaleriM tuperciliata, Audubon, Orn. Biog. pi. 402 ; oct. cd. pi. 437. Not 
Mormon Mupfrdliota Licht., nor J*haleris superaiiosa Bonap., which refer to 
Alca camtMchatiea Lepechin. 
Asiatic and American coasts and islands of the North Pacific, to Behring*8 

Straits ; perhaps into the Arctic Ocean. Kamischatka and Behring's Straiu, 

(Mos. Acad. Phila.) Japan, and north-west coast of America, (Mus. Smiths. 

Inst.) Not known to occur on the American coast so far sooth as Washing- 

ton Territory, U. 8. 

Bill surpassing that of all other spe- 
cies of the genus in the extent and di- 
versity of the irregularities of its SDr- 
face and contour; these irregularitie* 
chiefly centered in the base and com- 
missural edges, and produced by the 
addition of a supernumerary corneoaf 
element to the base of the upper man- 
dible just at the angle of the rictus, as 
well as the ezpHni>ion and projection 
upwards and outwards of the sides of 
the lower mandible towards and at its 
base. Bill, except in the length of ita 
unfeathered commissure, rather short 
and wide, the length of culmen scarcely 
surpassing the width of bill at ita 

Fig. 7.— aiiwr*ytirAia mjtotrf/iti, (Pallaa.) base. Upper mandible with the cnl- 
Nnt. site. men short and regularly Tcry conTez 

from base to tip, which latter is rather acute, and slightly ovtrhangs the 
lower mandible: its tomial edge extremely sinuate and irregular, lightly 
notched just behind the tip, at the base widened and somewhat everted, for 
the reception of the cutting edge of the lower mandible ; lower mandible not 
nearly so deep as the upper, somewhat ascending towards the tip. which 
latter is slender and acute ; the gonys short, perfectly straight, moderately 
ascending, the sides of the lower mandible elongated, everted, their tomial 
edge elevated and dilated at the base, posteriorly corresponding in contour to 
the antero-inferior outline of the supernumerary piece. The latter is a sub- 
circular or subquadrate corneous plate, slightly concavo-convex, wedged in 
between the bases of the tomial edges of the two mandibles, and forming the 
angle of the rictus ; in color and texture it resembles the rest of the bill, of 
which it is a true component element. Nasal fossae small and inconspicuous, 
not deeply furrowed, filled in by corneous substance like the rest of the 
upper mandible; the nostrils small, short, linear-oblong, placed close by 
the tomial edge of the mandible, overhung by an arched and much dilated 
corneous scale. Feathers extending on culmen to a point opposite the angle 
of the gonys, thence descending perpendicularly along the sides of the bill, 
just past but not touching the posterior extremity of the nostrils ; thence fol* 
lowing the sinuosities of the commissural edge of the upper mandible to the 
supernumerary piece, and around the borderof the latter,* but not encroachinf 
upon it. Interramal space of lower mandible densely feathered ; but no 
feathers encroach upon the sides of the lower mandible, contrary to the asaal 
rule in this group. 

• Thin ffup«*mumf>rmry rorneouii el<»m<*nt in not atlAched by it* whole »urf«ce to thetuk^ 
cunilicoi tiouv : t»ut % p«rt uf iu upper border is frre and project* * little away from the 
•kull. The focea down behind this free raiaed border is Hilly feathered. 
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Wings and tall of the usnal shape and structare of this group ; the length 
of the latter contained three and a half times in the length of the former 
from the carpal joint to the end of the longest primary. Legs short, stout, 
little compressd. Tarsus entirely reticulate, shorter than middle toe without 
claw ; outer toe as long as the middle one ; its claw shorter and smaller than 
that of the middle one. Inner lateral toe extremely short, the tip of its claw 
falling far short of the base of the middle claw. 

Adult. — An elongated crest of twelve to twenty slender feathers springing 
in a bundle from one point at the extreme forehead, far in advance of the 
angle of the rictus, and curving over forwards in the greater part of a circle. 
These feathers are not truly filamentous, having well developed, though short 
barbs, and appear narrower than they really are, from the slight obliquity of 
the barbs from the shaft. A slender bundle of filamentous feathers from the 
posterior canthus of the eye over the auriculars and sides of the neck. A 
Tery few shorter filamentous feathers forming a sparse interrupted superciliary 
series. All these filamentous feathers white or whitish ; the crest concolor 
with the plumage of the upper parts. General color of the crown, nape, 
wing, tail, and whole upper parts glossy blackish, with a good deal of a fuli- 
ginous or brownish (not plumbeous or cinerous) tint ; under parts a diluted 
shade of the same, or much more brownish gray, tending on the abdomen 
and posterior under parts generally to ashy gray. Under surfaces of wings 
and tail like abdomen. Bill and appendages orange or Vermillion red, 
yellowish towards the tip. Feet dusky greenish, an undefinable color, in the 
dried state. 

Length about 9*00; wing 5*25; tail 1*50; tarsus 9-00; middle toe and 
claw l'S5 ; outer toe and claw about the same, or slightly less ; inner toe and 
claw 1*00; bill: chord of culmen *45; tomia of upper mandible, excluding 
sapernumerary piece '70 ; greatest width of the latter *25 ; tomia of under 
mandible '90 ; gonys '40 ; depth of bill opposite posterior end of nares '45 ; 
width at same point *35. 

Young. — Similar to the adult, except in the following points : — The bill is 
smaller, weaker, less irregular and sinuous in outline, less brightly colored, 
wanting the' expansion and eversion of the tomial edges of the two mandi- 
bles near their base, and with little or no trace of the supernumerary piece 
at the angle of the mouth. Even in the youngest specimens the bill shows 
unmistakable signs of its future character, and cannot be confounded with 
the simple conic bill of tetraculus, etc. The crest and white setaceous feath- 
ers are wanting, or only traces of them are apparent. The color is less 
blackish, more inclining to a fuliginous dusky above, and to a light dull 
brownish gray below. 

This species never acquires a distinct parti-coloration like that of most 
species of the genus. With the exception of the whitish filamentous feathers 
on the bead, the colors are uniform over the whole body, varying in shade 
on dififerent parts ; and the transition from the darkest, that of the upper 
parts, to the palest on the lower is effected by imperceptible degrees. The 
brilliantly colored bill is a conspicuous feature. The color of the feet cannot 
be accurately defined in the dried state ; but the tints are probably not very 
striking. The crest only makes its appearance after the bird Is full grown, 
is at least nearly a year old, and has acquired pretty much the perfect shape 
of the bill. The same is true of the white supra- and post-ocular filaments ; 
and generally among the Phalerldine birds, the presence of these peculiar 
head-ornaments may be relied on as indices that the bird Is adult, and that 
its bill has acquired Its mature form. It Is just possible, however, that these 
remarks may not apply to the setaceous /ron^a/ feathers of S. microetros and 
puiiUun. The crest of S. cristatellua first appears as a little bundle of short 
straight feathers shooting out backwards from the plumage of the fore- 
head. These plumes, in an early state of their growth, are much broader, 
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that 18, with more distinct barbs or fibrillar, than subseqnentlj ; confeidmble 
time elapses before they begin to curl over forwards, and th^j maj continii* 
straight until thej are an inch or rather more in length. When fall grown, 
thej are nigh unto two inches long, curve until thej almost make a circle, 
drooping gracefully, helmet-wise, upon the bill itself. The crest of this and 
other species is doubtless moved by peculiar muscles, and entirely subject to 
the control of its wearer, like the very similar crests of the birds of thegenat 
Lcphortyz. 

Simorht/fiehi» camtsekatieiu is obTionsly the species most likely to b« con- 
founded with the present. In fact, such has been its fate at its hands of so 
distinguished an ornithologist as M. Teroroinck. It would be wasting words 
to institute a comparison between the adults of the two species at this lato 
day. In the youthful condition, before the distinctive head-ornaments are 
apparent, and even before the bill has attained its perfect form, so character* 
istic in each case, the two species may be distinguished with equal facility. 
In eamttehatiea, the basal moiety of the sides of the lower mandible is always 
feathered ; in crutatelius this part of the bill is in its whole length always per- 
fectly bare of feathers. This latter feature is, in fact, the most ezcelleni 
diagnostic character of erittatellut; by the aid of which alone the species 
may always be recognized, be it in never so immature condition, with never 
so undeveloped a bill. The relationships of this species to duhiu* and f^fra- 
eulut need not be noticed here, as they are given in all necessary detail under 
the head of these species respectively. 

This species was introduced into the records in 1769, by Dr. Pallas, who 
fortunately gave it a binomial name, thereby securing it from appropriation 
by Gmelin, who contrived to filch so many species from Pennant, Latham, 
and other contemporaneous writers. Dr. Pallas first described it as an Alct, 
but afterwards removed it to the genus Uria — a very unwarrantable proce* 
dure. It is the type of .Merrem's genus Simnrhynehu9, and of Brandt's gennt 
Tylorhamphtu ; but not, as generally supposed, of Temminck's genus PAa/«ri«, 
which is based upon Alca pnttacula Pall. Though thus referred to so many 
different genera, it has hardly a specific synonym, unless the name on 
Audubon's plate 402 be regarded as such. 

Numerous excellent specimens of this bird are in the collections of the 
Philadelphia Academy and of the Smithsonian Institution, from the various 
localities quoted at the head of this article. It is decidedly a boreal species, 
not recorded from the coast of the United States, though occurring on the 
Asiatic shores as far south, at least, as Japan. 

^moRHYiiCHUS DUBius, {Palla*) Couii, 

Uria duhia, Pallas, Zoog. R.-A. ii, 1811, p. 371, pi. 87. " U. rostro fusco 
simplici, crista frontis pennacea recurva, * * sexu vel eute tantum a 
pr9cedente [rrigfatelU] videtur deferre, licet deficientes ad oris anguloa 
calli carnei. et rostrum minus hiulcum diflferentiam insignem constituant. 
Cum prscedenti intmari extra Awatscham portum observatur. Irides can- 
did*. Rostrum s«nguineo-fuscum. Pedes coerulescentes. C«;terum A, 
eri»tatfUm magnitudine et colore simillima.'* 
Phalrris duhia, Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 347. Gray, Gen. 

Birds, iii, 1849, p. 638. 
T^Uyrhamphyg dubiuSf Bonaparte, Tab. Comp. Pelag. Comptes Rendus, 1856, 
ilii, p. 774. 

This upecies, if it be really such, appears appropriately named, since there 
is nothing to diMinguish it from cristatelluM beyond cerUin diflTerences in the 
bill which might with propriety be attributed to an immature condition of 
the specimen upon which the species was based. And yet the mention of a 
recurved crest of feathers upon the forehead by Dr. Pallas militates agninet 
the supposition that bis specimen was not adult. The great reliability which 
jthe scientific writings of Dr. Pallas claim, and juFtly deserve, from their 
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nnifonn excellence and accuracj, necessitates no small degree of caution in 
a decision against the yalidity of one of his species. It will be evident npoa 
the least reflection that, for example, sncb a perfectly yalid species as tetra^ 
eulu9y might be so described, in a few sentences, that no . striking impressicm 
of its difference from eristatelliu should be conveyed. It is also to be borne 
in mind that Prof. Brandt, probably unsurpassed by any one in the accuracy 
and extent of his knowledge of the Ateicbe, and particularly well fitted to 
judge of Dr. Pallas' works, admits the species in question as distinct. And 
in the present instance it seems preferable to coincide with tberiews of these 
naturalists, and to allow the species to hereafter stand upon its own merits, 
until the proof that it has none is forthcoming, notwithstanding Dr. H. 
Scblegel's summary assignment of it (as well as of Utracultui) to crUtatellus, 
There is no specimen purporting to represent this species in any American 
Museum ; and the only information regarding it which can be furnished at pre- 
sent writing is embodied in the above citation from the '^Zoographia." It is 
hardly, if at all, noticed by other writers than those here cited. Mr. Cas»in^ 
however, queries it as a synonym of criatatdlua, 

SlMOBHTNOHUS CAMTaOHATlCUS, {Leptch,) Schh 

Alea kamtschatieaj Lepechin,Nova Acta Petrop. xii, 1801, p 369, pi. 8. 
FhaUrU eamUchaiica^ Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 347. Gray, 

Gen. Birds, iii, 1849, p. 638. Gassin, Baird's B. N. A. 1858, p. 908. 
Tylorhamphus eamtsehaticiu, Bonaparte, Tab. Comp. Pelag. Comptes Rendus, 

1856, xlii, p. 774. 
Simorhynchus eamtsehaticuSf Schlegel, XJrin.Mus. Pays-Ba», 1867. livr. ix, p. 2&. 
Vria mystaeea^ Pallas, Zoog. R.-A. ii, 1811, p. 372, pi. 89. Quotes Alca camt» 

tchatica Lepechin, having just previously cited it for cristatelta, 
Phaleris criatatella^ Temminck, PI. Color. No. 200. Not of authors. 
Mormon superciliosumj Lichtenstein, Verzeich. 1823, p. 89. 
Phaleris gupercUiosa^ Bonaparte, Comp. and Geog. List, 1838, p. 66. 

North Pacific Coasts. Unalaschka, (Pallas.^ Kamtschatka, (Mui. Boat. Nat« 
Hist. Soc.) North-west coast of America, (Mus. Smiths. Inst.) 

Bill much smaller, simpler, and differently 
shaped from that of S, crittatellusj though not 
distantly resembling the juvenile undeveloped 
condition of the latter. Width at nostril 
very slightly less than depth at same point, 
about two-thirds of the length of culmen ; bill 
regularly >• shaped in lateral outline ; culmen 
very convex, regularly arched from base to 
tip ; gonys nearly straight, rapidly ascending ; 
commissure slightly sinuate, a little curved 
upward at tip ; apices of both mandibles acute, 
fairly meeting each other on the level of the 
commissure ; tomia of upper mandible slightly 
nicked near the tip of the bill. Wings and 
tail of usual shape for this genus ; the length 
of the latter contained about three and a half 
times in the length of the former from the car- 
pal angle to end of first primary. Tarsus 
Fig. 8.— iSShnorA^ficAtw oamtacAoMctM, much shorter than middle toe and claw; 
(Lep.) Nat. size. middle toe a little shorter than outer toe ; 

middle toe and claw just as long as outer toe and claw ; inner toe and claw 

a little shorter than middle toe without its claw. 

The form of the bill alone is characteristic; the other details of structure 

are shared by the rest of the Simorhynehi. 

A very long recurved crest of exceedinglv slender, delicate, filoplamaceous 
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feathers, six (to ten?) in narober, sprioging from the anterior part of the 
forehead, about opposite the anterior edge of the orbits, brownish-black ; a 
single series of slender filamentous feathers from each side of the base of the 
culmen, and thence to the superior border of the orbit; a second similar bat 
shorter series from the edge of the commissure, and thence along the lower 
part of the side of the jaw; a third similar series from the posterior can hot 
of the eje, and thence adown the side of the neck ; yellowish white. Bodj 
colors almost uniform ; brownish black, sometimes with more of a grayish, 
sometimes with more of a fuliginous hue; the wings and tail most intense in 
color, frequently nearly black ; the under parts, particularly the belly, lighter 
and more grayish brown, inclining to mouse color. Bill orange red, its apex 
salmon color, or more decidedly yellowish. Legs (in the dried specimeo^ 
posteriorly dark brown, anteriorly lighter, more reddish-brown ; feet dali 
brown ; claws reddish-brown. 

Length of body (approximately) 800 inches; wing 5-60 ; tail 1-60; bill: 
chord of culmen -45; depth at base -28, width at base nearly the same; 
length of rictus -95; tarsus 1*00; middle toe 1*25, its claw *35 ; outer toe 
1*30, its claw '30; inner toe and claw 1-10; length of outstretched crest 1*40; 
length of longest whitish feathers orer eye 1*00. 

Os hyoides examined : The apohyals are slender cylindrical bones *6 long, 
slightly knobbed at the end, devaricating at an angle of about 40®. The 
ceratohyals are absent in the specimen. The urohyal is a delicate style for 
■10 of an inch, then suddenly expands into a broad, flat, very thin spatnlout 
lamina, subrectangular in shape, or rather cordate, tninsTcrsely concavo-coo* 
rex. This lamina is as long as the rest of the urohyal, and its breadth if 
rather greater ihan the length of the stylous portion. The basi-hyal is '15 
of an inch long, slender and cylindrical; bearing upon its apex an exceed- 
ingly thin, expanded, somewhat cocbleariform glosso-hyal. No opportunity 
has presented itself of examining the tongue bones of other species of the 
family. 

The present is a long and well known species. First made known, at the 
beginning of the present century, by Lepechin, (see above) it was redescrtbed 
as Uria myttacea, in the Zoographia Rosso- Asiatica, by Dr. Pallas, whose ex- 
pression '' * * pennulis setaceis albis elongatis superciliaribus mys/e- 
eeiiqur," leaves no room fur doubt as to the species he had in view. It wai 
redescribed in 1823 by Prof. Licbtenstein, under the name of Mormon tuper^ 
cilioium. Unfortunately, it furnished the subject of Planche Colorize, No. 
200, at the hands uf M. Temminck, under the palpable pseudonym of Phaierit 
criatateUa ; which event might have been the occasion of confusion and an* 
certainty, were the bird a less strongly characterized species. As it ia, 
there is no diflioulty m detecting and correcting M. Temminck's error. S, 
eairJ»rhatica is so very distinct from cristatrUa, that no special comparisons of 
the two are required. It is only necessary to point to the configuration of 
the bill, and the presence of superciliary and maxillary filoplumes, for their 
ready discrimination. For the rest, the present is a much smaller specief 
than rristateliu* ; and the plume is perhaps longer, certainly less recurved, 
nsnally composed of fewer feathers, which are rather more filamentous. The 
setaceous feathers are essentially arranged, as may be seen above, in three 
distinct sets or bundles : one from the side of the bill along the commissare 
and lower part of the cheeks ; one from the cnlmen over the eye, and a third 
from the posterior canthus of the eye backwards over the auricular region 
and side of the neck ; though the first and last sets may appear more or lets 
directly continuous with each other. It is possible that the plumage described 
above may not be the most perfect one ; still, the perfect development of the 
crest and other ornaments warrants the belief that the bird from which it 
was taken is an adult. Authors speak of the under parts, particularly the 
abdomen, as being frequently nearly white ; which may be the coloration of 
those partj in very mature or very old birds. 
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At present writing onlj one perfect specimen of this species is known to 
exist in any American Museam. The Boston Natural History Society possess 
this one ; No. 9209 of the Museum Register, No. 8135 of the Fresnaye collec- 
tion, now owned by the Society. The Smithsonian Institution has a mutilated 
specimen, (ah ead only), from the north-west coast of America, presented by 
Mr. John Gould. As far as can be judged, it belongs to a bird rather more 
perfectly plumaged than the Boston Society's specimen. 

SiMORHYNCHUS TBTRACULUS, {Poll.) CoUBS. 

Alca tetracula, Pallas, Spic. Zool. v, 1769, p. 23, pi. 4, and pi. 5, figs. 10, 11, 
12. Gmelin, S. N. i, pt. ii, 1788, p. 552, No. 8. Quotes Dusky Auk, Pen- 
nant, Arct. Zool. ii, p. 515, No. 435. Latham, Ind. Orn. ii, 1790, p. 794, No. 
7. Quotes Pallas, Spic. Zool. Donndorff, Beytr. Zool. ii,pt. i, 1794, p. 821. 
Uria tetracula, Pallas, Zoog. R.-A. ii, 1811, p. 371, pi. 88. 

Phaleria tetraeula, Stephens, Shaw's Gen. Zool. xiii, 1825, p. 46. Brandt, Bull. 
Acad. St. Petersb, ii, 1837, p. 347. Gray, Genera Birds, iii, 1849, p. 638. 
Elliot, B. N. A. 1867, part iii. 
Tylorhamphiu tetraeulw, Bonaparte, Tabl. Comp. Pelag. Comptes Rendus, 
1856, xlii, p. 774. Erroneous assignment of Brandt's genus Tylorhamphtu, 
which is based upon cristatellua. 
Phaleris {Tylorhamphus) tetraeula^ Cassin, Baird's B. N. A. 1858, p. 907. 

Asiatic (and American?) coasts of the North Pacific. "In mari orientali, 
praesertim Unalaschka," (Pallas.) Kamtschatka, (Mus. Acad., Philada., and 
Mus. Smiths. Inst.) Bay of Yedo, Japan, (Mus. Smiths. Inst.) 

Bill small, short, much com- 
pressed, regularly conical from 
a lateral view, simple, being 
without decided sulci, ridges, 
caruncles or other irregulari- 
ties of surface of any sort; cul- 
men narrow, regularly moder- 
ately convex from base to tip ; 
commissure and gonys perfect- 
ly straight in their whole 
length; the tip of the bill 
turned neither up nor down, 
but the points of both man- 
dibles almost meeting on the 
level of the commissure. Nasal 
fossae scarcely discernible as 
such, the upper border of the 
small, basal, linear nostrils 
being flush with the rest of the 
bill. Frontal feathers extend 
Fig. 9.—Simorhynchut tetraeuliu (Pall.) Nat size. forward with an obtusely 

rounded outline on the culmen, then rapidly recede backwards as they pass 
downward in a straight line just past the posterior end of the nostrils to the 
commissural edge of the upper mandible ; those on the side of the lower mandi- 
ble extending not quite so far, but the interramal space fully feathered Wings 
rather longer than usual in this group ; legs, feet, and tail as in other species 
of the genus, the legs perhaps a little longer, comparatively, than in other 
species. A crest of ten or more slender elongated feathers with loosened 
fibrillse springs from the middle of the forehead, just before the eyes, and 
curves forward in the greater part of a circle to near the tip of the bill. A 
very few filamentous feathers on the sides of the head, the slender series be- 
ginning at the posterior canthus, and thence extending downwards and back- 
wards. A small white spot just below the eye. Everywhere dull blackish, 
or dusky ; deepest on the back, becoming more of a smoky or brownish-gray 
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on the nnder part* ; under wing corerts like the reft of the nnder parti ; cre«t 
colored like the back. Bill an andcfinable duskj* in the dried specimen ; legs 
and feet livid grajr, (probably greenish or bluish in life) ; membranes black ; 
claws black. 

Dim^nnona. — (Spec, in Mus. Acad., Phila.) Length about 8*50 ; wing 6-50; 
tail 1-60; chord of culmen -35; gape '60; gonjs '25; greatest heiglit of bill 
•33, greatest width -25; tarsus 1*00; middle toe and claw 1*50, outer r40» 
inner 1-25. 

Another specimen, (No. 22,258, Mus. Smiths. Inst.) Wing 5-60; tail 1*75 : 
chord of culmen *40 ; (rape '80 ; gonjs '40 ; height at base of bill *<iO ; width 
at same point *30 ; legs and toes as in the preceding specimen. 

Three specimens of this species examined : one in the Philadelphia Academy 
from Kamtscliatka, which served as the subject of Mr. Cassin's description io 
the ''Birds of North America;" another in the Smithsonian Institution. (No. 
22,2r>8,) received from the Bremen Museum, labelled " Phaleris cristatella, 
(Pall.); Winterkleid; Kamtschatka ;" another also in the Smithsonian, (No. 
15,80r),j labelled "Phaleris crij^tatella ; Bay of Yedo, Japan ; Apr. 1854; eye 
gray; iris black; Rodgers' North Pacific Exploring Expedition." The last 
mentioned specimen is in a very poor state of preservation, and is a young 
bird, as evidenced by the short straight crest, directed backwards ; though tbe 
bill is nearly perfect in size and shape, aud the general aspect of tbe bird it 
precisely that of the adult. The other two specimens are in fine condition, 
and represent the perfectly mature state. These three include all that are 
known to exist in any American Museum. It is not a common bird in collec* 
tions, and is frequently mistaken for the young eristatellut^ to which species, 
however, it bears only a distant and superficial resemblance. 

The bird here described is indubitably the '' Dusky Auk " of Pennant, a 
species more perfectly and satisfactorily described and figured by Dr. Pallas 
as AUa tetraeuUt. It is a strongly marked species, not distantly allied to, 
and somewhat resembling eriatatellu* in everything but the bill, which is of a 
radically different formation, as will be impressed upon the mind by a 
perusal and comparison of the descriptions given under head of these species. 
Tetraeuliis requires no special comparison with criMtatfUu* or with camtaehatieuM 
for the substantiation of its distinctness. S. Cataini of this paper is the most 
closely allied species, and might jusi possibly be confounded by a careless or 
ignorant observer. The differences will be found under head of the latter. 

The diagnostic points of this species lie chiefly in the small size and peca* 
liar shape of the bill (cf. descr.); the length of the wings, proportionally 
greater than in any other species of the genus ; and the greater length of tbs 
feet and toes. The wings, tail, feet and toes are about of the same absolnto 
dimensions as those of criatatellua, although tftracuiua is rather a smaller bird. 
The various shades of the dark color of the plumage are produced by admix- 
ture of black, brown and gray; there is no pure cinereous or plumbeous oo 
any part of the plumage. 

This is a species which entered at a very early day into ornithological 
literature, notwithstanding which it has not a single accredited synonym. 
Its claims to recognition as a valid species, distinct from criatatellus^ have nol 
been impugned, except by tbe learned Director of the Museum of the Pays- 
Bas. It has been tbe occasion of no confusion or conflict of opinion among 
writers, except in those few instances in which it has been erroneously sop- 
posed to have furnished the subject of Audubon's plate of criatauUua. Tba 
most cur«ory examination of the plate will convince the mind upon this 
point. Mr. Pennant, in virtue of his ''Dusky Auk, ' which is this species, 
would have been entitled to the proprietorship of the bird, had he given it a 
binomial name ; but as it is. Dr. Pallas stands as its lawful sponsor, having 
christened it Alca tetracula in 17C9. 

* Pallaii KlvM its color as ** fQaco>rabrum ;** Gmelin, as '*ex ftiseo-lutescena ;** I .at h a m , 
as ** luteo^ftiscum.** 
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S1MORHTVOBU8 Gabsini, CoueSt n. ap, 
Pk alerts Catvmiy Oones, mss. 

DiAQ. — S. rostro parvo, breve, valdd compresso, longitndine vix altitndinem 
excedente, latitudine dimidii altitadinis ; fere triangulare a spectu laterale * 
simplice, nee nllis additamentis cornels instrocto ; culmine leviter declinato* 
convexo, ricta recto, carinik ferd rect&, a scendente; suprd, nigro-plumbeus 
▼ertice, alis caudftque nigerrimis ; subtos griseo-pliimbeus, abdomine cris- 
soqae sensim albicantibus ; longitudo tota corporis 7*75 (poll. Ang.); alee 
4*25; candse 1*40 ; tarsi *80 ; digiti medii cum ungue 1*20,* rostri '40, alt. '30 
lat. -161 riclCis -60. * 

Typical and nnique specimen, No. 46,564 of the Smithsonian Maseum * a 
male (adult?) collected Aug. 3, 1666, at Ounimak Pass, Russian America 
bjr W. H. Dall. ^ ' 

Bill very small and short, 
only half aa long as the tarsus ; 
extremely compressed, being 
hardly more than half as wide 
as high at the base j its height 
at base three-fourths the length 
ofculmenj lateralaspect of the 
bill nearly triangular j culmen 
regularly lightly convex in out- 
line J rictus perfectly straight j 
gonys almost straight, ascend- 
ing ,* tip of bill rather obtuse ; 
no tubercles, siLuositiea, or 
other irregularities of surface 
or of contour. Nasal fosses 
well marked, oval in outline, 
Pig. Kk-^Stmorhynchus Oanini, nov. «p. Nat. sise. reaching the culmen at its base, 

separated by a ridge from the commissural edge of the upper mandible,* nos- 
trils low down in the foosa, small, short, narrowly linear. Frontal feathers 
laid straight across the base of culmen, descending nearly perpendicularly 
along the posterior edge of the nasal fossae, just attaining the posterior end of 
the nostrils, then retreating obliquely backwards and downwards. Feathers on 
side of lower mandible extending to a point opposite those on culmen ; some- 
what further into the interramal space, which is densely feathered. Wings 
and tail of usual size and shape. Feet small, tarsi moderately compressed, 
much shorter than the middle toe and without its claw; only two-thirds the 
middle toe aad claw; outer toe as long as, or slightly longer than the middle, 
its claw much smaller than that of the middle ; tip of inner claw just reach- 
ing base of middle claw. 

Entire upper parts blackish-ciaereous, or very dark lead color, deepest and 
very black on the crown, wings and tail. Entire under parts much lighter 
and more grayish plumbeous, insensibly blending with the color of the upper 
parts on the sides of the head, aeck, and body, fading very gradually into 
whitish on the abdomen and under tail coverts. Inner webs of primaries, 
secondaries and tail feathers dusky gray ; the outer glossy black ; under sur- 
face of wings dusky gray, nearly black along the edge. Bill dusky, tinged 
with red ; tarsi behind and toes below black ; rest of feet an undefinable 
color in the dried state ; perhaps reddish in life. ** Eyes white and black," 
(collector's !label}. 

This is a very strongly-marked species, differing to a remarkable degree 
from any other of the family. The chief peculiarity of form lies in the bill ; 
80 small, simple, extremely compressed, destitute of appendages, and otherwise 
unique, as will be seen by the description, and still more clearly by the dia- 
gram. As regards color, the tinge of clear plumbeous which pervades the 
uniform dark color is very characteristic. There is n« trace of a crest, nor 
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of elongated filiform feathers about the head. Their absence, however, is 
not to be regarded as a specific character, since it cannot be positirelj 
affirmed that the specimen is fulljr adult. 

The affinities of the species are clearly with S. tetraculus^ which it resem- 
bles in the small simple compressed bill. But it is unnecessary to compare 
the two and point out the differences. A glance at the dimensions will alone 
suffice to show specific distinction. There is no other bird in the family that 
S, Cassini in the least resembles. 

SiMORHTNCHUS MiOBOOEBOS, (Brandt^) Couet. 

f Alca pygmsMt, Gmelin, S. N. i, pt. ii, 1788, p. 555, Na. 12; and of the older 
authors. Based on the Pigmy Auk of Pennant. Not identifiable. 

Simorhynehua pygmcRus^ Schlegel, Urinatores Mus. Pays-Bas, 1867, livr. ii, p. 
23. Identifies A.pygmaa Gm. as Fkaleris microeeros Brandt or P. nodiroHra 
Bonap., and Uria pMilla Pall, as young of the same. 

Fhaleris microeeros^ Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 346. 

Phalerxs {Cieeronia) microeeros, Cassin, B, N. A. 1858, p. 908. 

Cieeronia microeeros, Reichenbach. 

Fhaleris nodirosira, Bonaparte, Comp. and Geog. List, 1838, p. 66. Eqnals 
microeeros Brandt. Audubon, Orn. Biog. v, 1839, p. 101, pi. 402. Audu- 
bon, B. Amer. vii, 1844, pi. 468. Gray, Genera Birds, iii, 1849, p. 644. 

Cieeronia nodirostris, Bonaparte, Consp. Gav. Comptes Rend., 1856, xlii. p. 774, 

^^fPhaleris corniculatay Eschscholtz," (Gray.) Doubtful citation. Perhaps 
Fratercula comiculata f or Cerorhina monoeerata f 
Asiatic and American coasts of North Pacific; Kamtschatka; Eurile 

Islands ; Plover Bay ; Sitka ; Japan. Numerous specimens in the Mus. Acad., 

Philadelphia, and Mus. Smiths. Inst., from various localities. Not known to 

occur as far south as Washington Territory, U. S., though found in the 

Japan Sea. 

Smallest of the Auks with the ex- 
ception of S. pusilltu. Bill very short, 
not half as long as the head, stont, 
deep, wide, little compressed, obtase 
at the tip ; its width at base nearly 
equalling its heighth at the same 
point, and but little less than the 
length of culmen. A small but con- 
spicuous globular tubercle arising 
from base of culmen, beyond which 
the culmen is strongly arched, very 
regularly convex, rapidly descending, 
its tip not very acute, obsoletely 
notched on the tomia, very slightly 
overhanging the tip of under mandi- 
Fig. n.^S^arhynchus microeeros, (Brandt), ble. Commissure almost straight its 

Nat. siae. whole length, the extremity very 

slightly ascending. Gonys short, rapidly ascending, very slightly convex. 
Nostrils in a short but wide and deep fossa, placed rather higher up above 
the commissure than in some species ; narrowly linear, not reached by the 
frontal feathers. Frontal feathers extending to the node on the culmen, 
then retreating obliquely backwards as they descend along the sides of the 
upper mandible ; feathers on side of lower mandible extending farther than on 
upper mandible. Proportions of wings, tail, legs and feet as in other species 
of the genus. 

Adult. — Forehead and lores conspicuously marked with delicite hair lines 
of white, produced by numerous short, stiff, but very slender white setaceous 
feathers scattered thickly thereover ; a few of which filaments, more elon- 
gated and thread-like than the frontal ones, stretch adown the sides of the bead 
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to below the level of the jaw ; and a few more excessively delicate ones 
reach from the posterior canthus of the eye some distance along the sides of 
the occiput and nape. Entire upper parts, including the forehead, vertex, 
occiput, and sides of head, (with the exception of the white feathers just 
described) sides of neck, and wings and tail, glossy black. Inner webs of 
the primaries dusky gray. Under wing coverts, (except the smallest row 
just along the antibrachium and metacarpus,) white. Region about base of 
under mandible blackish plumbeous, and a few feathers along the sides 
under the wings and on the flanks blackish ; all other under parts white, 
motiled, especially on the breast and sides, with black, the throat alone re- 
training immaculate. Bill red, tubercle and base of upper mandible dark 
bluish. Legs and feet an undefinable dusky in the dried state ; the anterior 
border of the tarsus, and superior aspect of the toes dull greenish. 

Length about 6-50; wing from carpus 3-75; tail 1*25 ; tarsus '70 ; middle 
toe and claw 1-00; outer do. the same; inner do. *86; bill : chord of culmen, 
(including width of knob) '40 ; along rictus '60 ; gonys '25 ; height at base 
■30 ; width at base slightly less. 

The preceding is a description of the perfect plumage of this species, 
which is of comparatively unfrequent occurrence. The usual state of plum- 
age of the bird as met with in collections is much as follows : — Bill as de« 
scribed above ; filamentous feathers much as above described, but rather 
shorter and more sparse, and scarcely appearing behind the eye and along 
edge of side of lower jaw. Upper parts plumbeous black, sometimes slightly 
interrupted in its continuity by a few whitish feathers about the scapulars ,* 
the primaries grayish black, paler on their inner webs ; secondaries grayish 
white at their tips. Under parts white, as before, but very sparsely marbled 
or waved with dusky; least so on the abdomen, most so on the sides and 
breast, where the blackish so increases in amount as to appear more or less 
continuous with that of the upper parts. Chin and s'des of jaw as above de- 
scribed, but throat white, immaculate The dusky mottling varies greatly in 
amount and in intensity with different specimens. Sometimes it is reduced 
to a few isolated touches here and there, and again it is found to give the pre- 
vailing color to the under parts. That specimens in this mottled condition 
are not immature, is proven by the fact that the bill is fully grown and pro- 
vided with a well developed tubercle ; and that the forehead is thickly 
covered with white setaceous feathers. The mottling, however, is confined 
to the tips of the individual feathers, whose bases are pure white ; and is 
thus apparently of a temporary and transient character, like that so frequently 
met with in young or winter specimens of gulls and petrels. It may be a 
seasonal feature, or one only found in birds of a certain age ; and yet nu- 
merous facts tend to indicate it as a character of perfectly mature birds. 
Were one to examine a specimen with the usual moderateamount of mottling 
on the under parts, and notice the fact that the blackish occupies only the 
tips of the feathers, he could not fail to be impressed with the analogy just 
DOW hinted at, and to conclude that with advancing age the mottling would 
grow less and less, and finally disappear, leaving tho under parts pure white, 
as in pusillus. Such, however, appears not to be the case. Specimens whose 
age is attested by a fully developed bill^ and well formed tubercle, are those 
most mottled below with blackish. And yet, no specimens have been found 
with the breast or any other part of the under parts uninterruptedly black, 
trenchantly divided from white areas. The peculiar kind of mottling exhib- 
ited by this species is so unusual as a condition of perfect maturity, that the 
suspicion arises that the very highest state of plumage is not yet known. 

Young. — Entirely similar in plumage to the bird as just described ; but the 
under parts whi re, scarcely relieved by mottling ; and the white extending 
far around on the sides of the neck, leaving only a narrow median dorsal line 
black ; the bill smaller than that of the adult, and the tubercle wholly want- 
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log, or very imperfectlj developed ,* its place on the calmen being aecopic4 
by a soft skiaoj cot ering like that on the nasal fosMe. 

Specimens frequently occnr in this condition. An nnderstanding of iU 
precise import is somewhat complicated by the fact that, although the tab«r« 
cle is entirely wanting, and the bill otherwise obviously andevelop«d, tb« 
head is well provided with the whitish setaceous feathers. Birds in tocli 
condition might be confounded, on casual Inspection, with S» pnnllus. Bui 
more careful ezaraination will result in the observation, that the bill it far 
too large, tkiekj and heavy to be that of putUluM ; that there is no conspicaoM 
white patch on the scapulars; that the sise of the whole bird exceeds that ttf 
piuillus : which points, in connection with some others which might be eno- 
merated, will serve to distinguish the two species. Their relationships are 
dwelt upon more at length in thesnccecding article. 

When old birds of this species are moulting, in the fall, the glossy black 
of the fresh feathers on the back is interrupted with dull grayish black 
patches, formed by the old feathers which have not yet been renewed; and 
the old worn primaries and secondaries are dull grayish, fading almost into 
fn*ayi8h white at their tips and along their edges. A specimen in such a con* 
dition, (No. 46,563^ Smiths. Mns.) though palpably an old bird, has no tract 
of a caruncle on the bill. 

It may not, perhaps, be exceeding due bounds, to hint at the potsibilit/ 
that the nodule on the bill may be temporary in character, assumed after a 
certain age, at a certain season, and then lost, wholly or in part, by absorp* 
tion, to be again resnmed at the same period of the following year, probably 
daring the season of reprodnction. This suggestion presents itself to thia 
observer without straining on his part, and, in fact, is rather forced upon bit 
attention, after examination of specimens, apparently adult, in which ao 
trace of the tubercle is to be found. The tubercle is in essential character- 
istics an extrinsic formation npon the bill, differing radically in its structara 
from the rest of the organ. No good reason appears to forbid the supposi- 
tion that its growth and subsequent re-absorption, may be periodical. Arga* 
raents for such a belief raigbt readily bt adduced in the periodical hyper- 
trophy and atrophy of the combs, wattles, caruncles, and the various other 
fleshy or cutaneous or semi-corneous growths about the bead and bill of very 
many birds, which enlarge during the breeding season, and afterwards 
diminish or entirely disappear. It is also within the limits of possibility 
that caruncles of this species is a sexual characteristic. The specimen above 
mentioned, (No. 46.563,) is marked female. However close to, or remoU 
from, the truth either or both of the foregoing suggestions may be, it is cer- 
tain that observed facts relating to the rostral knob of this bird are at vari- 
ance with generally received doctrines about it, and are explicable by the ap- 
plication of one or the other of the preceding hypotheses. At present we are 
verv much in the dark in the matter. 

\arious ages, conditions of plumage and bill, of this species are well 
represented by the numerots specimens in the Museum of the Philadelphia 
Academy and of the Smithsonian Institntion, from various localities along 
the coasts and among the islands of the North Pacific. Ne specimens are 
contained in any other American collection. 

The only qaestions of synonymy which arise in this case are connected 
with the identification of Alca pjfffmcea^ Gm., and are treated of under head 
of 5. punUuM, Prof. Brandt's name has priority over that of the Prince Boaa- 
parte, although the latter has come into more general employ than thefenner. 

SiHOBBTlfCHOi PCSILLCS, (PMaM) Coufs. 

J Alra pttgmma^ Omelin. S. N. {, pt. ii, 1788, p. 555, No. 13 ; ** roitro nigro, 
Venice, cervice, dorso, alis, cauda pedibusque obscuris, jugulo et pectore 
giaucis, abdomine sordide albo. * * alee minor, 7 poll, longa,** 

eic.-»Based upon Pigmy Auk, Pennant, Arct. ZooL ii, p. 513, No. 431. 
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Habitat between Northern Asia and America. Latham, Ind. Orn. ii, 1790, 
p. Y90, No. ii. Same as Gmelin's species. Bonnaterre, Eacy. Method. Orn. 
1790, p. 33. Same as Gmelin's species. Donndorff, Beytr. Zool. ii, pt. i, p. 
825. Quotes Pennant and Latham. 

f Pkalerii pygm«a, Stephens, Shaws Gen. Zool. xiii, 1825, p. 48. Same as 
Alca pygmcRa^ Gm. Lath. 

Phaleris pygmoaa, Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 347. Quotes 
both Alca pygmaa Gm. and Uria pusilla Pall., which he considers as synony- 
mous. Gray, Genera Birds iii, 1849, p. 638. Quotes Uria pwsilla, Pall. 

Tylorhamphut pygmseas, Bonaparte Consp. Gav. Comptes Rendus, 1856, xlii. p. 
774. Same as />iMt7/a, Pall. 

Uriapu9illa, Pallas, Zoog. R.-A. ii, 1811, p. 373, pi. 70, baud dubi^. *' Fronte 
brachiisque albo-notatis.'' 

PhalerU punlla, Cassin, Pr. A. N. S. Phila. 1862, p. 324. Elliot, B. N. Am. 
1867, part vi. 

BiaUris (Ciceronia) pusilla, Cassin, Baird's B. N. A. 1868, p. 909. 

Asiatic and American coasts of the North Pacific. Kamtschatka, (Pallas.) 
Semiavine Straits (Mus. Smiths. last.) N. W. coast of America (Mus. Smiths. 
Inst.) Sitka, Russian Amer. (Mus. Pays-Bas, teste Schlegel.) 

In size the least of its genus, 
and the smallest known nata- 
torial bird. Length, (approxi- 
mately correct) 5-60 inches ; ex- 
tent of wings , wing from 

carpus to end of first primary 
3-50; tail 1-10 ; tarsus -75, mid- 
dle toe and claw 1*10; outer toe 
and claw 1*00 ; inner toe and' 
claw '85 ; bill along culmen 
•40 ; along rictus, '65 ; along 
gonys *30 ; height at base '20 ; 
width at same point the same 
or slightly less. (Compare these 
measurements, particularly of 
Fig. U.—Simorhynchus pmsiaus, {VaXl&s.) the bill, with those of S. micro- 

/ Nat. size. ceros. ) 

With the usual /orTO of the genus, except as to the bill, the shape of which 
is specific. Bill without tubercles, or other irregularities of contour ; straight,, 
comparatively slender, compressed ; height at base much less than length 
along culmen; width at base the same, or rather less than, height at same 
point ; the apex more acute than that of microcero* ; the outline of culmen 
at first straight, then slightly convexo-declinate ; commissure almost straight, 
a little ascending anteriorly, still not sinuous in any pan of its length ,* gonys 
lengthened, at first convex in outline, then rapidly ascending in a straight 
line. Nasal fossa large, extending along the basal moiety of the bil^, reach- 
ing from the culmen nearly to the tomia ; not deeply excavated ^ nostrils 
small, narrow, linear, one eighth of an inch long, basal, lying just above the 
commissural edge of the upper mandible. Frontal feathers running forward 
some distance in a rather narrow angle on the culmen. retreating very rapidly 
obliquely backwards and downwards on the sides of the upper mandible ; ex- 
tending on sides of the lower mandible a little further than on upper. (It is 
to be gathered from this description, more particularly, that the bill oi putiU 
luij compared with that of mtcroceroa^ is fully as long ; but slenderer, more 
acnte at the tip, less convex along culmen and gonys, more compressed in its 
whole extent, and non-tuberculate.) 

Adult — Entire under parts pure white ; entire upper parts pure black, 
only relieved as follows : The humeral and scapular feathers are, all of them 
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or most of them, white or whitith in some portion or the whole of tbtir 
extent ; producing two patches of this color, not inaptly comparable to iho 
similar patches on the scapulars of Brachyrhampkua Wrangtli^ or CoUjfrm 
borealia, in size, shape and general appearance. About half the secoDdariet,Ui« 
innermost ones, are quite conspicuously white oa the tips of the outer web 
for a fonrth or a third of an inch. The forehead and lores, from the bate of 
the bill to the eyes and rertex, are lineated (exactly as in wueroeeros) with 
sparse, distinct, rerj slender white setaceous feathers ; none are appareal, 
among several specimens, behind the eye, or from the commissural angle of 
the bill. Pallas tersely summed up these points of coloration of the upper 
parts in sajing " Fronte brachiisque albo-notatis ;" and the white aboat ibo 
*' arms " is a strong distinctive feature of the species in comparison with 
microeeroM. The white of the under parts reaches far aronnd on the side of 
the neck ; on the side of the head it only extends on a level with the com- 
missure ; it does not quite attain the base of the lower mandible, being oil 
off from the bill by a small blackish-lead-colored area. There are indie** 
tion of a small whitish spot jast above and below the eye, formed of feathers 
of the ordinary texture. The under wing coverts are wholly white, except 
just along the edge of the forearm. The short tibial feathers are doel^ 
gray. Bill black, (as nearly as can be determined from the dried specimena,) 
the base, gonys and tip of lower mandible yellowish. Posterior aspect of 
tarsus, and inferior surface of toes and wtbs, blackish ; rest of legs and feet 
a dull undefinable greenish-dusky (in the dried specimens.) 

The changes of plumage of this species are not known ; no other conditioa 
than the one above described is represented by the specimens in the Smith* 
sonian Institution, and none are contained, as far as known, in any other 
American museum. No. 21,320 of the Smithsonian collection, obtained from 
Capt. John Rodgers' expedition to the North Pacific, collected at Semiavtoo 
Straits by Dr. Wm. Stimpson, is the one above described. No. 21,321« from 
the same locality, is a younger bird, but entirely similar to 21,320, except that 
it has a rather weaker bill, and only slight traces of the white setaceous feath- 
er! on the forehead. No. 4G,562, collected Sept. 9th, 18G6, at Plover Bay, by 
W. H. Dall, of the Western Union Company's Overland International Tele- 
graph Expedition, a young bird, as shown by the soft feel of the feathers and 
other features needless to detail, is referrible, with some degree of doubt, to 
this species. The scapulars arc very con.^picuously white ; the secondaries 
plainly tipped with white; the under parts pure white, unspotted aa ia 
typical puMiUuM. The black of the upper parts is tinted, especially about tho 
head, with gray or plumbeous, and there are no traces of whitish setaceoot 
feathers on the forehead ; both of which features are to be attributed to the 
juvenility of the specimen. The doubt in the case centres in the bill. This 
organ has no trace of a tubercle, and is very small and weak, as usual in tho 
J OMTig putiUut ; but it teein* to be deeper, and especially wider at the bate, 
compared with its length, than is the case with iypiokl putiUut ; in tbeio 
points of shape approximating to microcerot. But *' seems to be " is the raoal 
definite expression to be used in this case, for in the preparation of the tpo- 
cimen, or its subsequent drying or packing for transportation, the bill hM 
been injured, and so much distorted, that its true form cannot now be de- 
termined with desirable precision. 

It cannot be denied that the relations that this species bears to microettm 
are extremely intimate. So closely, in fact, does it approach the latter, thai 
its specific validity might fairly be called in question by one of conservative 
view.4 ; especially in consideration of the well-known fact, not to be disputed, 
thai the bills of all young Alcidtt are much smaller and weaker, and even \m 
more striking points of form, conspicuously different from those of adttlt 
birds ; and that a long time is required for their perfect development This 
remark applies with especial force to the formation of the various knobs, 
ridges, sulci, rictal callosities, and the other irregularities of surface. Tho 
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mere presence or absence, therefore, of the node upon the base of the cnlmen, 
cannot be allowed to constitnte a specific character in the present case, and 
maj be left out of consideration, as may be, also, the color of the bill. Too 
much stress should not be laid upon the presence of white scapulars and of 
white tips to the secondaries, since in some specimens of undoubted mieroce' 
ros unmistakable traces of the former are to be found, and the ends of the 
inner secondaries are decidedly lighter than the bodj of the feathers. All 
the observable differences in the quantity and distribution of the whitish se- 
taceous feathers upon the forehead and other parts of the head might readily 
enough depend upon a difference in the age of specimens. The pure unin- 
terrupted white of the under parts of /)iMt//u« stands in apparently strong con- 
tradistinction to the black mottling of the same parts of microcerus ; but it is 
to be remembered that the coloration in this respect of the latter species is 
very variable, ranging from a very sparse and scanty marbling to a nearly 
uniform black, particularly upon the breast, and is therefore not to be too 
implicitly relied upon, at least until it is more definitely ascertained than at 
present whether the black mottling tends to decrease or to increase with ad- 
vancing age. If mieroceros grows more and more marbled with black as it 
grows older, we might with entire propriety presume upon the existence of a 
youthful state of plumage, in which the under parts are entirely white, like 
those of ptuUlw. Such is very likely the real state of the case ; for the 
youngest examples of mieroeeros examined — those which have no trace of a 
tubercle — are nearly white below, only very sparsely and indistinctly mottled 
with blackish. Still, aside from all these varying and therefore uncertain 
points, there appear good grounds for separating the two species, as will be 
observed on comparing the descriptions given in this and in the preceding 
article. 

As the case stands with our present information upon the subject, P.pusiU 
/iff is to be separated from F. microceroa : first, by certain differences posi- 
tively known to occur : 0, in size, which is decidedly less, as evidenced by 
the measurement of all its dimensions ; 6, in form of bill, which is slenderer, 
more acute at the tip, not so deep at the base, particularly not so wide at the 
base, yet not shorter, than that of mierocerot ; secondly, by certain differences 
very constantly observed, yet not proven to always hold good : a, absence of 
tubercle; 6, conspicuously white scapulars and tips of secondaries; c, pure 
white under parts, uninterrupted by blackish mottling, and extending around 
on the sides of the neck; dj shortness and scantiness of the white setaceous 
feathers on the forehead ; e, color of bill, mostly black, not mostly red. 

It only remains to notice the synonymy of this species , and all that is to 
be said on this score relates to the identification of Alca pygmxa Gm. This 
name is founded upon the ^' Pigmy Auk" of Pennant, — a small species first 
described very loosely and imperfectly by the latter writer, whose account 
Gmelin merely renders into Latin, in applying a binomial name. There is 
no doubt that the bird was one of the little Auks of the North Pacific, as its 
very name, and the dimensions assigned (seven inches), clearly indicate, but 
there is no possibility, at the present day, of identifying it with precision. It 
was very possibly based either upon the present species or the preceding 
{microcerot)y and should these two ever be united, as young and old of the 
same, the name /i^^m«a might without undue violence be assigned to the 
species so constituted. So long as they are regarded as distinct, the name 
pygnunu must not be applied to either of them. As far as we can judge by 
the description, particularly the expression ''jugulo et pectore glaucis," 
pygmaa may not impossibly have been based upon Ptychoramphut aleuticua. 
But Mr. Gassin's supposition is perhaps as near the truth as any that could be 
advanced : " It is possible that the Pigmy Auk of Pennant, which is Alca 
pygnuta Gmelin, may be the young of this species [microceroa']^ but it is more 
probable, judging from the descriptions cf Gmelin and Latham, that several 
small species have been confounded under this name.'' The same gentleman 
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also calls attention to the fact, that some of the expressions in the diagnOMt 
of the old authors hare no basis in the characters of anj Alcidine bird. Uodcr 
the circumstances, it behooves us to ignore the name />y^fiuEd altogether, sioc* 
it cannot be identified ; and to accept /^imiZ/im of Pallas, to which no pottibil* 
itj of doubt attaches, as the proper name of the present species. 

PTYCHORHAMPHUS, Brandt, 

Uria^ Pallas, Zoog. R..A. 1811, ii, p. 370, in part; not of authors. 
Ptychorhamphu*, Brandt, Bull. Acad. Sc. St. Petersb. ii, 1837, p. 347. TjP^ 

Uria aleutica^ Fall. 
Merffuius, Gambel, Pr. A. N. S. ii, 1842, p. 266, in part ; not of Ray, VitllL 
Arctiea, Gray, Genera, iii, 1849, p. 638; iu part; not of Mcehring. 
Simorhynehus^ Schlegel, Mus. Pays-Bas, 1867, llvr. iz, p. 26, in part ; not of 
Merrem. 

Size moderate; general form stout; not crested, nor with any elongated 

feathers about the head. Bill about two thirds as long as the head, three* 

fourths as long as the tarsus, very stout, straight, somewhat conical in shape, 

slightly if at all compresRed, without nodes or irregularities, the tip acute; 

cuimen very moderately declinato-convex in outline, the ridge broad, more or 

less corrugated transversely at the base ; the sides of upper mandible bnlf* 

ing, the tomial edges inflected ; sides of lower mandible nearly upright, flet, 

longitudinally grooved for the greater part of their length, their tomial edges 

somewhat inflected; rictus straight; gonys straight, or nearly so, very long. 

Nasal fossw long aud wide, shallow, filled in with soft skin ; that of the two 

fossa> meeting over the base of the cuimen, and there corrugated as just de* 

scribed; nostrils rather long, narrowly oval, subbasnl, opening at the lower 

border of the fossil, the edge of the membrane that overhangs them elerated, 

flaring. Frontal feathers in a nearly transverse line across the base of the 

cuimen, thence descending a little obliquely backwardii, just behind the not* 

trils, to the commissure; those on lower mandit>le extending, in the inter* 

ramal space (which they completely till), to a point rather beyond a perpes* 

dicuiar from thotie on cuimen ; then, encroaching very little on the sides of 

the lower mandible, they retreat in a straight line rapidly backwards and 

obliquely upwards. Wings moderately long, narrow, pointed, the primaries 

somewhat falcate, narrowing rapidly at the tip to an acute point, first longest, 

rest equably graduated. Tail short, broad, rounded, contained about three 

and a half times in the length of wing from the carpal joint; the feathers 

broadly rounded at their tips. Taisus much shorter than the middle toe 

without its claw; about two-thirds as long as the middle toe and claw; 

greatly compressed, covered wiih small, very irregularly shaped polygonal 

reticulations ; no large transverse scutelle. Outer lateral toe as long as, or 

slightly shorter than the middle; its claw not reaching the tip of the middle 

claw. Tip of inner claw reaching base of middle one. Claws compressed, 

acute, moderately arched, the inner edge of the middle one dilated. 

This genus was instituted in 1837 by Prof. Brandt, for the reception of the 
Crta ulfufica of Pallas, its type and only species. It is strongly characterised 
by the bill, which is of a shape not even approximating towards that of any 
other Alcidine bird. Its points of structure in other respects are shared by 
the majority of the family. 

Pttchorhamphus ALirriciTS, (Pali) Brandt. 

I'ria olfufira, PkUm, Zoog. R.-A. ii, 1811, p. 370. " Corpore snprJL fnseo, 
subtu4 albo lituraio. rostro producto, triplici plica inter nares." 

Ptyhorhamphu* atfuhcus, Brandt, Bull. Acad. St. Petertb. ii, 1H37, p. 347. Bo- 
naparte, T«bl. t'omp. Pelag. Compt. Rend., 1HB»;, xlii,p, 774. Casitin, Baird's 
B. .N. A. IH58, p. 910. Heermanu, Pac. R. R. Rep. x, 18&9, Route to Cala. 
Birds, p. 75. Elliot. B. N. Am. part iv, 1867. 

Phateru attutica^ Gray, Genera Birds, iii, 1849, p. 638. 
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Simorhynchtis aleuticus^ Schlegel, Urinatores Mus. Pays-Bas, ix livr. 1867, p. 26. 
Mergului Cassinii^ Gambel, Pr. A. N. S. Philada. ii, 1845, p. 266. Id., Journ. 

A. N. S. Phila. 2d series, ii, 1850, pi. vi. 
Aretica Casnniij Gray, Gen. Birds, iii, 1849, p. 638. 

Pacific coast of North America, sooth to San Diego, California. Breeds on 
the Farralone Islands. Aleutian Islands (Pallas), Russian America, and whole 
weit coast of the United States. (Mus. Smiths. Inst, and Acad. Philada.) 

Adult.~~W\\\ black, base of lower mandible whitish or yellowish. Legs 
anteriorly, and toes superiorly bluish ; legs posteriorly, and toes inferiorly, 
with the membranes, blackish. A slight touch of white about the eyes. En- 
tire upper parts blackish-plumbeous, the head, wings and tail nearly black. 
This color, gradually diluted until it is much more grayish-plumbeous, ex- 
tends around the under parts and sides of the head, the throat, upper part of 
the breast, and whole sides of the body under the wings. Greater part of 
breast, with abdomen and under tail coverts pure white ; the grayish plum- 
beous of the upper breast merging very gradually into the white of the belly. 
Under surface of wings dark lustrous gray. 

Toung. — Very similar to the adult ; differing chiefly in being more decided- 
ly blackish on the upper parts. 

Moulting specimens have the upper parts much duller and grayer, the old 
wing and tail feathers faded, especially towards their tips, into light brown- 
ish-gray. 

Length 8-00 to 9-50; extent 16-00 to 18-50 ; wing 4-75 to 5-25; tail 1-50 to 
1 V5 ; tarsus about 1-00 ; middle toe and claw 1-40 ; outer do. 1-30 ; inner do. 
1-10; culmen -75 ; rictus -90; gonys "60 ; depth of bill opposite posterior ex- 
tremity of nostrils -40 ; width -30. 

As regards color, this species is remarkably constant. Hardly any other 
differences than those first noticed are to be found, after examination of exten- 
sive series ; and they may all be summed up as merely varying shades of the 
same color, and slight variation in its extent downwards upon the breast. The 
bill at all ages and seasons presents its peculiar parti -coloration. These re- 
marks, however, probably do not apply to fledgelings. As regards size, the spe- 
cies is perhaps unusually variable, as may be seen by the measurements given 
above, which represent extremes in those cases where two sets of figures are 
given, and the average in other measurements. The bill, in particular, is 
liable to great variation both in length and in stoutness. Some bills are very 
large and robust, nearly as wide as high at the base, rather obtuse at the tip, 
and with decidedly curved culmen and gonys ; others are longer in proportion 
to their transverse dimensions, decidedly compressed throughout, acutely 
pointed, with almost straight culmen and gonys. The corrugations about the 
base of the upper mandible are sometimes nearly obsolete, and when present 
are very variable in character. Very likely they are hardly, if at all, apparent 
in life ; for they seem to be produced mainly by the shrinking in drying of the 
skin covering the nasal fossae and base of the culmen. All the variations ex- 
hibited by the numerous specimens seem to be merely individual differences, 
and are not sufiScient to excite a suspicion that more than one species is repre- 
sented in the series. 

Mergulits Caaainii Gambel {Aretica Catainn Gray) is now well known to be 
this species, first described by Pallas, as above quoted. The species has no 
other synonyms of consequence. Its striking peculiarities sufiice to prevent 
misconception regarding it. 

Subfamily Urin^. 

MERGULUS, (Ray) VieUL 

Merffulus, Ray, Syn. Av. Vieillot, Analyse, 1816, and of authors. Type Alca 
alUj Linn. 
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riauttUy Klein, Prod. A v. p. 140. In part. 

Arctiea^ Moehring, Av Gen. 1752, p. 65. Tjpe PlatUuM eolvmbariutf Kleii^ Ormj, 

Genera, Hi, 1849, p. 644. Type Alea alU^ Linn. 
Alcay Linna-us, S. N., i, 1758. In part. 
6/ria, Pallas, Zoog. R. A. 1811, ii. In part. 

Bill Ycr}' short, culmen only three-fourths the tarsus, very stout, scarcely 
compressed, obtuse at the tip, as wide as high at the base, the sides of both 
mandibles convex or vaulted, the tomial edge of the upper greatly inflected, the 
culmen very convex in outline, with a broad flattened ridge, the rictus ample, 
much decurved towards the end, the gonys straight, very short, the inferior 
mandibular rami correspondingly elongated, widely divaricating, the interra- 
mal space very broad, the nasal fossa? short, wide, deep, partially feathered. 
Nostrils subbasal, short, more broadly oval, or more nearly circular than in 
any other genus except Synthliborhimphui. Wings rather longer than usual in 
this family, acutely pointed. Tail of ordinary length, much rounded, the fea- 
thers rather narrow and subacuminate at tip. Feet small and weak ; tartnt 
scarcely compressed, anteriorly broadly scutellate, posteriorly finely reticulate. 
Toes of the usual proportionate lengths. 2Size very small ; general form Terj 
compact, stout. 

A peculiar genus of the Aleidm, the most essential characters of which, ai 
usual in this family, are found in the bill, though the other members offer some 
appreciable, if not salient features. The squat bunchy shape of the single tpe» 
cies is very noticeable. 

This is the genus through which a certain type of structure found among the 
Longipennes inosculates with the Pygopodes. The relationship of PeUeamoidtt 
urwairix to MerguluM alU is one of strong analogy, if not of actual affinity, at 
has been elsewhere already pointed out by the writer.* Aside from the obn* 
ously Procellaridian characters of the bill, PeUcanoidti (representing the sob- 
family Ualodromimm) is strictly a Pygopodous genus, and is very nearly iden- 
tical with Mtryulut in all the details of external structure, and has much the 
same general habitus. It is certainly the connecting link between the ma- 
oropterous and brachyptcrous natatores, holding so strangely anomalont a 
position betwixt the two, that it cannot be with much propriety included under 
either. It seems entitled to the rank of a family, to take place between the 
FroceUariidm and Alcidm. 

MiBGULUS ALLi, {Roy) VitiU, 

Mergulus melanoleurut^ Kay, Syn. A v. p. 125. Stephens, Shaw's Gen. Zool. xiii, 
1825, p. 345. Brandt, Bull. Acad. St.-Petersb. ii, 1837, p. 347. Brewer, ocU 
ed. Wilson's Orn., with notes by Jardine, 1840, p. 658, fig. 315. Fleming, 
Hist. Brit. Anim. 1842, p. 135. Thompson, Nat. Hist. Ireland, iii, 1851, 
p. 218. 

Columba grctnlandica^ " Albanus, Av. p. 81, pi. 85. Gunn., Act. Nidroff, i, p. 
206, pi. 6." 

Plautu* evlumharius^ Klein, Prod. A v. p. 146, No. 1. 

Aica aiU, LinuKus, 8. N. ed. x, i, 1758, p. 131, No. 6. Id. ibid. ed. zii, 1766, 1, 
p. 211, No. 5. Briinnich, Orn. Bor. 1764, p. 26, No. 106. Hermann, Tab. 
Aftin. Anim. p. 141>. Miiller, Zool. dan. Prodr. p. 17, No. 142. Latham, Ind. 
Urn. ii, 17U0, p. 795, No. 10. DonndorfT, Beytr. Zool. ii, pt. i, 1794, p. 823, 
No. 5. — DonudorfTs Var. B is Candida Lath. — Wilson, Am. Orn. ix, pi. 74, 
fig. 5. Schlegel, I'rinatores Mus. Pays-Bas, ix livr. 1867, p. 20. 

rna alie, Pallas, Zoog. R.-A. ii, IHll, p. 369. Temminck, Man. Orn. ii, 1820, 
p. 9J8. Bonaparte, Obs. Wils. 1826, No. 238. Audubon, Orn. Biog. v, 1838, 
p. 304, pi. 339. 

Vrta {Mrrt/uluf) alU, Bonaparte, Synopsis, 1828, p. 425. 



• QT. Pr. A N. 8. Philada. May, laae, pp. 172, 1». 
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Mergulua alle, Vieillot, Analyse, 1816, p. 66. Id., Gal. Ois. 1825, p. 236, pi. 
295. Gould, Birds Eur. v, 1837, pi. 402. Macgillivray, Hist. Brit. Birds, ii, 
1852, p. 341. Bonaparte, Gomptes Rendus, 1856, xlii, p. 774. Cassin, 
Baird's B. N. A. 1858, p. 918. Boardman, Pr. Bost. Soc. N. H. Sept. 1862, 
p. 131. Yerrill, Proc. Essex Inst, iil, 1863, p. 160. Samuels, Ornith. and 
Ool. of New England, 1867, p. 570. 

Arctiea alle, Gray, Gen. Birds, iii, 1849, p. 644. 

Aleaalee, Gmelin, S. N. i, pt. ii, 1788, p 544, No. 5. 

Alca Candida^ Brunnich, Om. Bor. 1764, p. 26, No. 107. In pure white plu- 
mage; probably albino. 

Mergulut oreticuSj Brehm. 

European and American coasts of the North Atlantic. On the United States 
coast, in winter, south to New Jersey. Numerous specimens in Mus. Acad* 
Philada., Smiths. Inst., Bost. Soc. Nat. Hist., Essex Inst., Cab. G. N.Lawrence, 
author's Cab., etc. 

Adult, gummer plumage. — Head and neck all around, and entire upper parts 
glossy black, with a beautiful metallic lustre of a shade of blue, when in high- 
est plumage; scapulars edged with white ; shafts and inner webs of primaries 
brown, lighter at base ; secondaries tipped with white ; under surfaces of the 
wings brownish-gray ; under parts from the breast pure white, with a few 
elongated feathers of the sides and flanks varied with black on the outer webs ; 
bill black ; legs and feet posteriorly blackish, anteriorly flesh-colored (dull 
yellowish in the dried state). 

Adult in winter. — As before ; the white of the under parts extending on the 
neck and throat to the bill, on the sides of the head to the level of the rictus, 
on the sides of the nape over the auriculars (where it is somewhat marbled 
with black), or even to the middle of the nape, more or less confluent with 
that of the other side. 

Young, first winter, — Recognizable by its smaller and weaker bill, by the 
duller and more brownish black of the upper parts, almost wanting in gloss, 
and by the greater extension of the white upon the sides of the hind head and 
neck. The scapulars and coverts are conspicuously marked with white, as in 
the adult. The feet are mostly dusky. 

Length 8*50 ; wing 4-75 ; tail 1*50 ; tarsus -80 ; middle toe and claw 1-20, 
outer do. 1*15, inner do. '85; bill along culmen -50, rictus 1*00, gonys *20 ; its 
depth at base '35, its width at same point about the same. 

When in mature plumage, this is a very beautiful species. No other Alci- 
dine has such lustre of the dorsal plumage, traces of which are even found in 
adult winter specimens. In the latter the extent of the black upon the throat 
is indicated by a dusky clouding of the bases of the feathers of the parts. The 
species is ordinaiily subject to only moderate variation in size or colors. The 
condition of albinism has been described. 

The first chronicles of this species are of great antiquity. It appears to have 
shared for a time with Uria grylle the soubriquet of " Columba groenlandica." 
Since its description as Alca alle by Linnaeus, it has been the basis of very few 
synonyms. AUa Candida of Briinnich is this species in the albino state. Mer- 
jfultu melanoleueWf Ray, is adopted by many authors. Mr. G. R. Gray adopts 
Moehring's generic appellation. 

SYNTHLIBORHAMPHUS, Brandt. 

Alca, Gmelin, S. N. i, 1788, p. 554, and of the older authors, in part. 

Uriay Pallas, Zoog. R.-A. ii, 1811, and of some authors, in part. 

Fratercula^ Stephens, Shaw's Gen. Zool. xiii, 1825, in part. 

Synthliborhamphua, Brandt, Bull Acad. St. Petersb. ii, 1837. (Type Alca anti- 

qua, Gm.) Subgenus of Brachyrhamphui, Brandt. 
MergultUj Vigors, Zool. Yoy. Blossom, 1839, in part. 
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Arrtiea, Gray, Genera, Hi, 1849, in part. 

Anohapton, Bonaparte, Comptes Rendas, 1856, xlii. p. 774, in part. 

Size moderate or rather small ; (ireneral form stout, compact; head with or 
without a crest; bill somewhat as in Brachyrhnmphus, but much stouter, and 
shorter for its depth : much compressed throughout, depth at base about half 
the length of culmen, culmen and gonys moderately curved, gonys straiirht, 
ascending: nasal foss.T small and shallow; nostrils subbasal, broadly oral or 
nearly circular, as in Mergulut, feathered ; feathers extending to about the same 
distance on culmen and keel ; on both mandibles retreating rapidly backwards 
from the point of their furthest extension ; those on the upper passing just by 
the nostrils, but not covering the latter. Wings of usual size and shape in this 
group : secontlaries very short, as in Brachyrhamphus^ the tip of the longest not 
reaching much more than half-way from the carpal joint to the end of the firti 
primary in the closed wing. Tail of usual length, short, broad, nearly square, 
or very slightly rounded, the feathers very broadly rounded at lip. Tarsi mncb 
compressed, anteriorly and laterally transversely scutellate, posteriorly reticu- 
late ; about as long as the middle toe without its claw. Outer toe as long at 
or rather longer than the middle; its claw smaller than that of the middle; 
tip of inner claw reaching base of middle, (^laws small, short, compressed, 
moderately curved and acute, the inner edge of the middle one somewhat di- 
lated. 

With the general appearance of Brarhyrhamphu$, this genus differs from the 
latter in the bill and feet. The bill is deeper at the base, and more compressed 
throughout; the feel are still more different, having very broad transverse sco- 
tellation on the anterior face of the tarsus, instead of [lolygonal reticulation ; 
and are larger, both relatively and absolutely, with longer, much more com- 
pressei! tarsi than in Brachyrhamphtu. The type of the genus is the old Aitrn 
antiqua (Jm. A second species occurs, which differs from the type, as far as 
fonn is concerned, iu a sleuderer bill, and in the presence of a conspicuoas 
crest. 

Specif*.— {2.) 

Not creste*! ; bill stout, depth at base more than half the length 
of lulnien : white ou sides of vertex not extending in ad- 
vance of the eyes antiquui. 

Crestfd : bill Hlcmler, depth at base about equal to half the 
length of culmen ; white on sides of vertex extending along 
sides ot forehead nearly to the bill KurmizutwmM^ 

SvNTiiLiBOKiiAiiPiirs ANT1QUU8, {Cmei.) Brandt. 

AUa antiqua, (Jmelin, S. N. i, pt. ii, 1788, p. r).')4. No. 11. Rased upon .Antient 
Auk, Pennant, Arct. Zool. KH.'i, ii, p. r»l2, No. 430. Latham, Ind. Orn. il, 
17tM», p. 7l»:». No. ;♦. P<»nndorff, Beytr. Zool. ii. pt. i, I7i»4, p. 824. Schlegfel, 
l'rinat4»res Mus. I'ays-Has, livr. ix, 18t>7, p. 21. 

Fratftcula antiqua, Stephens, Shaw's Gen. Zool. xiii, 1825, p. 42. 

Cria antiqua, Temminck and Schlegel, Fn. Japon. 184r>, pi. 80. Audubon, 
Orn. Hiogr. v. 18:{1», p. loo, pi. 402, fig. 12. Id. B. Amer. vii, 1844. 

Brarhyrhamphu* [Synthtif'orhnmpftuf) atittquuf, Brandt, Bull. Acad. St. Petersb. 
ii. iV.iT. p. 347. ('ttssin, Baird;* B. N. A. 1858, p. 016. 

Brnrhyrhampku* antiquus. Gray, Gt*n. Birds, iii. 1841», ]*. t»44. 

AniiKiipfitn { Si/nthlif**frhamphus) antiquu*, Bonaparte, Consp. Gav. Comptes Ren- 
du-, l^^»♦'^ xlii. p. 774. 

(rm trnicula, PHlla!*. Zoog. R.-A. ii, iHll. p. 3r,0, pi. Sf*. 

Mtfjuluf nrrhi-rrphaluf. Vigors, Zool, Voy. Blosisom, 18:i9, Birds, p. 32. 

Arctica nrrhocephaU, Gray, Gen. Birds, iii. 1849, p. 044. 
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American and Asiatic Coasts of the North Pacific. Kamtschatka, Japan 
Seas. Sitka, Russian America, (Mus. Smiths. Inst.) Mas. Acad. Philada. 

With the form, etc., typical of the 
genus, as above described. 

Adultj high breeding plumage, (No. 
46558, Mus. Smiths. Sitka, R. A.) Bill 
whitish, or yellowish, culmen and base 
of both mandibles abruptly black ; legs 
and feet anteriorly apparently whitish, 
or yellowish ; posteriorly, with both sur- 
faces of the webs, black. Head all 
Fi^,13.^avnMiborhamphusafUiquut,(Gmel) around J and throat, black; pure and 

Nat. size. intense above, on the sides below, chin 

and throat, tinged with fuliginous brown. A conspicuous stripe of pure white 
beginning over each eye, and extending backwards over the sides of the occi- 
put, connected across the nape by some white feathers, and spreading on the 
sides and back of the neck, as a large disconnected series of trenchantly de- 
fined white streaks. Trace of white on each eyelid. Entire upper parts clear 
dark plumbeous, blackening on the upper tail coverts and tail. Upper surface 
of wings the same, or rather darker, the edge of the wing all along from the 
elbow, and the exposed parts of primaries, blackish; entire under surface of 
wings white, except just along the edges where it is mottled with dusky ; the 
basal portion of the inner webs and shafts of primaries whitish ; secondaries 
like the wing coverts, or rather darker, their bases whitish. Sides of the body 
under the wings pure velvety black, in marked contrast to the clear plumbeous 
of the upper parts and white of the lower. These black feathers are poste- 
riorly greatly elongated, reaching quite to the tail, and overlying the sides of 
the rump and the flanks, which latter, however, are seen to be pure white on 
raising the elongated supercumbent feathers. This black along the sides 
extends anteriorly in front of the wings, and, still strongly contrasted with the 
plumbeous of the interscapulars, continues on as a band quite to the nape, 
which it crosses to become confluent with its fellow of the opposite side. On 
the sides of the neck it is thickly marked with the pure white streaks already 
described. The fuliginous black of the chin and throat is continuous with that 
of the sides of the head as far as the auriculars ; further on it merely extends 
as a point along the middle of the throat, being separated from the black of 
the sides of the nape by a large white area, an extension to the auriculars of 
the white which is the color of the whole under parts except the sides under 
the wings, as already described. 

Length 9-50 to 10-50; extent 16-75 to 18-25; wing 5-50; tail 1-60; bill 
along culmen -60, along rictus 1-20, along gonys -40, depth at base *30, width 
•20; tarsus I-OO ; middle toe and claw 1-25, outer do. 1-15, inner do. 1-00. 

Younger. — Bill and feet as above described. " Iris brown," (label). Upper 
parts as in the adult, but darker, the plumbeous being obscured by dusky, 
especially on the wing and tail coverts, and lower back. Forehead, crown, 
nape, and back of neck, sooty black, entirely unrelieved by white streaks, 
or with only traces of the latter on the sides of the occiput. Eyelids some- 
times largely white. No black on the throat or chin ; traces of it in a dusky 
mottling about the base of the bill. White of under parts extending on sides 
of head below and behind nearly to the eyes, and far around on the sides of 
the nape, so that only a median nuchal line is left blackish. Sides of body 
under the wings not pure black, but merely dusky plumbeous, and this not 
continuous on the feathers over the flanks, these being in some part white, 
producing a white and plumbeous variegation. The line of this dusky plum- 
beous hardly extends in front of the wings to the sides of the neck. Under 
parts white, as before, the bases of the inner webs of the primaries rather more 
white than in the adult. 
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The above described diflferences between the adult and joang are rerj de- 
cidedf and might suggest a distinction of species, were not Tarious rneaAt 
between the extremfs forthcoming. Beyond these variations in plumage the 
species is very constant in characters, with the exception of the bill. Tbif 
differs a good deal as to its size and shape ; but nevertheless usually preserret 
the specific characters which distinguish it from that of Wurmtiutume, Thus 
the difference in length between the bills of two perfectly mature examples, 
absolutely identical in plumage, and in all other respects, save length of bill, 
amounts to a tenth of an inch along the culmen. This difference being 
unaccompanied by a corresponding difference in depth and width, gives ft 
readily appreciable difference in shape of the bill. 

The only species to which the present bears any special resemblance is 
WurmixuBume. The comparative characters of the latter are dwelt upon si 
length in the article immediately succeeding. 

It is barely possible that two distinct species may be confounded in ths 
synonymy adduced at the head of this article, and that the bird here described 
is not the veritable ^/ca anft^iM, Om., ('* Antient auk" of Pennant.) In Um 
description of these authors the upper parts are said to be dusky or soolj 
black, whereas, as will be seen by the description, the subject of the present 
article has these parts clear plumbeous. But we have just seen thai the yoong 
of the present bird has the upf>er parts decidedly darker and duller than the 
adult ; in fact tending, especially upon the wings and lower back, to doskj. 
The limits within which the species is known to vary in this respect are sufll- 
ciently wide to allow its reference to the bird of Pennant, Latham and Gmeiin ; 
especially when it is remembered that the particular descriptive terms used bj 
these authors may not have been critically correct. It seems unnecessary, and it 
would be, perhaps, unjustifiable to attempt to discriminate the present specie* 
from Alea antiquoj upon the grounds just mentioned. They had best be r^ 
garded as the same, at least until suites of specimens may determine the ezis* 
tence of two species, differing in the particulars above mentioned. No indica* 
tions of a distinction of species can be found in the extensive series of speci- 
mens at present contained in American collections. 

This species, in the condition here described as that of the adult, is tlis 
Uria tenieuia, Pallas; and should bear the name of Sifnthlihorhamphut 9*!niemUm 
in the event of its not proving the same as Alea antiqua^ Qm. Mergulm» 
cirrhocephalua. Vigors, (Arctica cirrhocephala. Gray,) is the same bird, in th* 
same condition of maturity. The species has no other synonyms of conss- 
quence, except those resulting from its reference to several different genera. 

In breeding plumage it is a very handsome bird, being in fact — with the ex- 
ception of WurmizuMum^ — the handsomest of the Urintr, It is of frequent 
occurrence along the coast and among the islands of the North Pacific ; extend* 
ing, on the Asiatic side, to Japan, and on the American, to Washington Tern* 
tory, U. S. It apparently migrates southward in winter. It breeds in Ui# 
vicinity of Sitka. R. A. It is well represented by numerous specimens in ths 
collections of the Philadelphia Academy and of the Smithsonian Institution. 
It has been figured by Temminck and Schlegel, and by Audubon. 

Stxthliboshamphus Wurmizcsumi, ( Temm.) Coua. 

Uria WurmitusufHf^ Temminck, PI. Color, No. 579. Temminck and Schlegel, 

Fn. Japon, 184r>. pi. 79. 
AnohaptoH {SvnthtiborhamphH9) WurmtMuaunu^ Bonaparte, Tab. Comp. Pels|^. 

Comptes Kendus, 1856. xlii, p. 774. 
BrachyrhamphuM {Sfnthliborhamphu*) Temminckii, Brandt, Bull. Acad. St. P«» 

tersb. ii, 1837. p. 347. Tassin, Baird's B. N. A. 1858, p. 916. 
BrachyrkamphuM Temminckii, Gray, (*en. Birds, iii. 1849, p. 644. Cooper and 

Suckley, Pac. Rr. Rep. xii. p. ii', 1860, p. 287. KUiot, B. N. Am. part vi, 18«T. 
Alea Temmtnckii^ Schlegel, l*rinat. Mus. Pays-Bas, livr. ix, 1867, p. 22. (Japan.) 
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Asiatic and American Coasts 
of the North Pacific ; south to 
Japan and Washington Terri- 
tory, U. S. iSpecs. in Mus. 
Acad. Philadelphia, and Mas. 
Smiths. Inst. 

Bill more slender and elon- 
gated than in the type of the 
genus, the depth at base less, 
and the compression not so 
great, the sides of the bill being 
less vertical ; rictus nearly 
Fig. lA.'^SynihUborhawphuM Wurmittmtme, (Temm.) straight. Rather larger than ^S^. 

Nat. size. antiquut. 

Adult, — Bill decidedly yellow, (in the dried state,) the ridge of upper mandi- 
ble alone black. Feet dull livid bluish, the webs dusky, (feet dusky yellowish 
in the dried state ) " Eye brilliant gray, iris black " (label). A large con- 
spicuous crest springing from the extreme forehead of a dozen, (more or 
fewer) slender elongated features, not recurved, but extending straight back- 
wards quite to the occiput. A large conspicuous series of white feathers on 
each side of the top of the head, extending from the base of the crest, on the 
forehead far in advance of the eyes, to the side of the nape ; there more or 
less confluent with each other, and then dispersed as isolated white streaks 
over the sides of the neck to the shoulders. In many specimens, however, 
apparently quite adult, these white stripes are hardly, if at all, apparent 
beyond the nape. Rest of head, including chin and upper part of throat 
sooty or fuscous blackish, sometimes with a cinereous tint ; this color extend- 
ing as far as the interscapular region, from which point the upper parts are 
more decidedly plumbeous, only the wings and tail being somewhat darker and 
more fuscous. Sides under the wings plumbeous black quite to the flanks ; 
this color also extending forward in front of the wings and continuous with 
tiiat of the sides of the neck and head. Under surface of wings pure white, 
except a little dusky clouding along the edge ; bases of primaries, and the 
greater portion of their inner webs white, deepening very gradually through a 
continuously deepening shade of brownish gray, into dusky at the tips. 
Entire under parts (except the sides, as just described) pure white. 

Length 10*50 to 11*00; extent 1800 to 18*50; wing 5*50; tail 1-15] tarsus 
1*00; middle toe and claw 1*25, outer 1*20, middle 1*00 ; bill along culmen *70, 
rictus 1*10; gonys *40 ; height at base '25 to *30, width about the same. 

Younger, — Bill and feet as above ; (bill sometimes, however, wholly blackish.) 
Without a crest ; no white feathers about head, or only slight traces thereor. 
Face, including region just about the base of the bill, both above and below, 
erown and sides of the head to the level of the commissure, with nape and 
back of neck, plumbeous dusky ; other upper parts, particularly the wings, 
the same, but most of the back with a more decided tint of plumbeous. Under 
wing coverts and primaries as in the adult. Sides under the wings narrowly 
fusco-plumbeous, the lengthened feathers over the flanks variegated with 
white. Entire under parts otherwise white ; this color extending far around 
on the sides of the upper neck, nape and occiput. 

Considerable variation in plumage as well as in size, and to a degree, in 
shape of bill, is exhibited by the numerous specimens examined. The differ- 
ences in the bill are chiefly those of size, the relative proportions of the 
various measurements being pretty constantly preserved. The bill is always 
slenderer, and usually longer than that of antiquut^ approaching in this respect 
the bills of the true Brachyrhamphi. The size of the whole bird varies some- 
what, but not to any remarkable degree. In apparently equally adult speci- 
mens, the two series of white feathers, which form conspicuous stripes on the 
lides of the vertex and nape, vary much in length. Sometimes they spread 
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out on the sides of the hind-neck to almost as great an extent as is witnessed 
in the most highly plumaged specimens of anliquus ; again they may stop 
ahrnptly on the occiput, or at least on the nape. The comparative amounts 
of dusky and plumbeous on the upper parts is various, as is also the intensitj 
of either of these hues. Thus a specimen, (No. — Phila. Acad., from Japan,) 
has the upper part^ including the wing coverts bluish ashy, or bluish plumbe- 
ous, light enough to form a marked contrast with the band of nearly black 
which crosses the nuchal region, and descends on either side under the wings. 
In this specimen, also, the bill is blackish, although it is evidently an adult bird, 
having a crest an inch long. There is sometimes much white on the eyelids, 
sometimes none. The outline of the white on the sides of the hind head and of 
the neck varies; the younger the bird, the more the white encroaches on these 
parts. 

It is not ascertained positively that the crest which so strongly characterizes 
perfect specimens of this species as a constant feature, that is, obtained at » 
certain age, and ever afterwards worn. Very possibly, it is only assamed 
during the bree<iing season ; and falls off afterwards, so that perfectly adult 
winter specimens may be without it. It is at all events not to be enumerated 
among the infallible diagnostic points of the species. 

Compared with S. antiquut, the species is at once distinguished, when in adoll 
breeding plumage, by the presence of a crest, and the different extent of tb« 
white stripes and streaks upon the head, nape and neck. (Consult debcriptions 
above given.) These differences asi<le, it is a larger bird, on an avernfre, 
though some specimens do not exceed in size some examples of antiquu: The 
bill is slenderer, though not necessarily longer, more acute at the tip, com- 
paratively not so deep at the base, and rather less compressed, the culmen, 
rictus and gonys straighter. The identification of very young birds, however, 
is sometimes attended with difhculty ; and some specimens in the present col- 
lections cannot, in fact, be satisfactorily determined. This state of affairs, 
however, is by no means unparalleled in other cases of perfectly distinct 8|>e- 
cies : and by no means militates against the belief in the specified distinction 
of the two birds now under consideration. The adults cannot by any possi- 
bilitv be mistaken for each other. 

This species is well represented in all its variety, by numerous specimens ia 
the collections of the Philadelphia Academy and the Smithsonian Institution ; 
though not contained, as far as heard from, in any other American cabinets. 
It is of frc(|uenl occurrence on the coasts of the North Pacific, and appears to 
be particularly abundant in the vicinity of Japan, whence most of the speci- 
mens tlescribed or recorded have been obtained. Its occurrence on the cuASt 
of the United States is open to question. Several specimens of 5. antufuys (mi 
least of the bird described in this paper under this name) arc in our collec- 
tions from Washington Territory, labelled " Hrachyrhamphus Temminckii,' 
«n«i these appear to represent the species whose habits, etc., are alluded to by 
Drs. Cooper and Suckley, volume twelve, part ii, of the Pacific Railroad Re- 
ports, (Nat. Hist. Wash. Terr. p. 287, above cited) under the name of Braekf* 
rhampkux Trmmineht. Hut the description there given is that of the true 
Tfinininckii, having been copied from Mr. Cassin's article on the *' Birds of 
North America." 

The name which heads this article has priority over ♦' Temminckii" of 
Prof. Brandt, an»i is therefore to be adopted, though its barbarous character is, 
assuredly, a mailer of regret. It varies in orthography with different writers. 

BRACIIYRIIAMPUrS, Urandt. 

ColymhuM, Gmelin, S. N. i, 178H ; in part ; not of authors. 

Vria, Latham. Ind. Orn. ii, 171»0; in part ; not of authors. 

CepphuM, Pallas, Zool. R. A. ii, 1H|I, in part. 

Brarhyrhampku*, Brandt, Bull. Acad. St. Petersburg, ii, 1837. Type Coiym^ms 

marmoratus, (im. 
Apobapton, Brandt, 1. c. Same type. 
Anobcpton^ Bonaparte, Comptes Rendus, xlii, 1856. Same type. 
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With the general habitus of Uria proper, but of much more delicate build, 
different pattern of coloration, and very small size. Bill small, slender, much 
shorter than the head, not longer than the tarsus, greatly compressed, acutely 
tipped ; culmen gently curved, its ridge sharp, rictus nearly straight, gonya 
Btraigbt ; tomial edge of upper mandible greatly intlected towards the base, 
notched near the tip. Nasal fossae small and shallow, nearly filled with 
feathers, which mostly cover the extremely minute oval nostrils. Wings of 
ordinary length, very narrow, pointed, falcate, the secondaries extremely short. 
Tail of ordinary length, almost square, the feathers obtusely rounded. Feet 
very small, short, slender, and weak ; tarsus scarcely compressed, variable in 
length, never longer than the middle toe without its claw (except in brachyp- 
terus f) Outer and middle toes equal in length ; the claw of the former much 
smaller than that of the latter ; the inner very short, its claw not reaching 
the base of the middle claw. Claws small, weak, moderately curved, very 
acute. 

The genus which comprises the Murrelets — to coin an English word, needed 
for the Brachi/rhamphi, — is a very natural and strongly marked one. It comes 
nearest to Vria proper, from which, however, it is sufficiently distinguished, as 
will be seen by the above diagnosis. It contains four or five species, all inhab- 
itants of the North Pacific, and more particularly of the west coast of North 
America. These may readily be diagnosticated as follows : — 

Species : — (5.) 

I. Tarsus much shorter than the middle toe without its claw. 

Upper parts blackish and chestnut, lower parts blackish 

and white 1. marmoratua. 

Upper parts cinereous and white, lower parts pure 

white 2. Wrangelii. 

II. Tarsus just as long as the middle toe without its claw. 

Under surface of wings white 3. hypoleueua. 

Under surface of wings dusky 4. Craven. 

III. Tarsus longer than the middle toe without its claw, (teste 

Brandt) b. braehyptertu f 

Brachybhamphus marmoratus, (6rfn.) Brandt. 

Colymbus marmoratus^ Gmelin, Syst. Nat. i, 1758, p. 583, No. 1'^. Based on the 

marbled guillemot. Pennant,* Arct. Zool. ii, p. 517, pi. 22, and Latham, Syn. 

vi, p. 336, pi. 96. Donndorff, Beytr. Zool. ii, pt. i, 1794, p. 870. 
Uria marmorata, Latham, Ind. Orn. ii, 1790, p. 799. Stephens, Shaw's Gen. 

Zool. xii, 1824, p. 249. Bonaparte, Synopsis, 1828, p. 423. 
Brachyrhamphui (Apobapton) marmoratus, Brandt, Bull. Acad. St. Petersburg, 

ii, 1837, p. 346. Cassin, Birds N. A. 1858, p. 915; in part. Description 

of supposed adult is that of B. Wrangeli. 
Brachyrhamphus marmoratus, Gray, Genera Birds, iii, 1849, p. 644. Cooper and 

Suckley, Nat. Hist. Wash. Terr. 1860, p. 286, in part. Not the description 

of supposed adult, which is that of B. Wrangelu 
Anobapton (Brachyrhamphus) marmoratus, Bonaparte, Tabl. Comp. Pelagiens, 

Comptes Rendus, 1856, xlii, p. 774. 
Cepph IS perdix, Pallas, Zoog. R.-A. ii, 1811, p. 351, pi. 80. 
Uria Towmendii, Audubon, Orn. Biogr. v, 1839, p. 251, pi. 430 ; octavo ed. vii, 

1844, pi. 475. The figure of the supposed young is the adult ; that of sup- 
posed adult may be really B. Wrangelii, 

*** With a black bill ; crown dusky; throat, breant, and belly mottled with black and 
white ; back aad sides very glossy, and marbled with black and rust-color; wings dusky : 
greater coverts edged with whiie^ tail black ; legs yellow; webs black. Length 9 inches." 
Pennant, I. c. From Prince William Sound. Or this species, Vieillot, (Nouv. Diet, xir, 
1817, p. 36.) not exhibiting great saeacily. remarks, that it is *' une jeune guillemot grylle, 
qui commence k prendre la livr6e de Taaulte I" 
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parts pure white ; the back, (and frequently the crown, and back of neck,) 
black, more or less variegated with white. Audubon figures this condition 
very nearly. 

The change in spring — moatlj occurring during April and May — is the reverse 
of that already described as the autumnal moult. 

FhiUfflingt. — (Labrador, July, 1800, E. Coues, Mus. Smiths. No. ^-.) Len^h 
about COO; bill -50; tarsus '60; middle toe and claw -90, etc. Wholly cohered 
with soft wooly puffy down, fuliginous brownish black ; bill and feet brownish 
black. 

Yourtfj, firnt plumage. — Traces of the down on various parts of the body ; the 
bird probably just beginning to fly; length about 10-00, wing 11*50; bill 1*00, 
black : tarsus 1-25; reddish dusky, as also are the toes. Upper parts plamheoasor 
sooty black, scarcely varied with white. Mirror beginning to appear, as white 
lipotting on a blackish ground. Entire un<ier parts white, thickly marbled^ 
rayed and undulated with light touches of dusky. 

This state tends to pass directly into a condition exceedingly similar to, if 
not identical with, that of the adults in winter. But birds of the first winter 
may. at least early in the season, be distinguished from old ones by a certain 
** feel '' of the plumage, and a shorter, weaker bill, less developed as to its 
ridges and angles. 

Accidental variation*. — The foregoing descriptions apply to the various stages 
of plumage, which are strictly normal in character, and which, though on- 
ending in precise degree, and varying with almost every individual, merge in- 
sen.sibly into each other. The species is, however, also very subject to acci- 
dental and entirely abnormal variations. Of these, albinism is the most com- 
mon. (Spec, in .Mus. Acad. Philada.) Entirely milk white, without a trace 
of black ; bill and feet light colored ; eyes probably pink in life. The oppo- 
site condition of melanism is described by authors. This consists in the total 
absence of white on the wings ; and is apparently of infrequent occurrence. 
Both the.se conditions have been described and named as characterizing dis- 
tinct species. In the latter, the bird must not be confounded with Uria carbo^ 
which is totally different. 

Dimnutionn. — Adult: Length, (average) 1.3.00; extent, (average) 22*50; 
wing 5*50 to C-25 : tail 200, a little more or less ; bill along culmen 1*30; 
along rictus 1*75; along gunys '65; depth at base -45, width -35; tarsus 1*25; 
middle toe and claw 175, outer do. slightly less, inner do 1-40. 

It may be of advantage to look closely into the formation of the white area 
upon the wing of this species, to the end that its composition may be clearlj 
understood, and recognized as different from that which obtains in the allied 
species, U. coiumf>a. The mirror upon the upper coverts varies to a degree, 
and in a precisely similar way, in each species; but when perfect constantly 
pre.'»ents a ra<lical difference. 

When Crin grylle is observed flying, as is its wont, low over the water with 
rapitl beats of the wings, the eye receives the impression of a black bird, with 
a large white circular spot on the wing. This spot is constantly in view, 
and repre.tents the retinal image resulting from the white spaces upon both the 
upper and under surface of the wings blended together by the rapid motion of 
the wings. Those who have observed Vria grylle in its native haunts will 
apprei-iate the pertinence of this remark. Uria columha presents no such 
peculiarity of appearance, there being no white upon the under surface of the 
wings : and the eye readily follows the movement of the small white space 
upon the wings, as with the changing attitudes of the bird, it is now apparent, 
now bi'it to view. 

In Cnti gryth, the row of great coverts upon the secondary quills are basally 
blai'k. terminally white. The outermost are white for rather less than half 
their b-rigth. and the white occupies chiefly the exterior webs. Nearer the 
body they are white for more than half their length, and the white occupies 
both webs of the feathers. 
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Andabon's figure and description of the supposed young of this bird, under 
the name of Uria Towruendii, is really that of the adult. His figure of the 
supposed adult appears rather to represent Wrangeli. 

It is difiScult, perhaps impossible, to determine Uria hrevirostris Vigors. This 
is evidently, as far as can be judged by the description, a young bird. It be- 
longs to the short-legged group of the present genus ; but whether it is the 
young of marmoratua or of Wrangeli^ is a point which eannot be decided. The 
expression <' capite dorsoque albo-notatis,*' and the absence of any mention 
of rust-color in the description, would lead one to assign it rather to 
Wrcmgeli. 

Braekifrhamphut Kittlitzii^ Brandt, is another bird which has not been identi- 
fied since its original description. Like U. breviroatris^ it is evidently a young 
bird, of the short-legged group ; and the expression " fusco-flavescente undu- 
lata " induces the presumption that it is really only a young marmoratus. But 
it is possible that both it and B. bremrottris may be the young of the same spe- 
cies, or of two different species, which yet remain to be identified. It is not 
probable, however, that either of these names represent valid species, distinct 
from each one of those recognized in this paper. 

Brachyrhamphus Wranoeli, Brandt. 

Brachyrhamphut Wrangelii^ Brandt, Bull. Acad. St. Petersburg, ii, 1837, p. 
344. ** Rostrum capitis dimidii circiter longitudine. Caput supra, nucha et 
dorsum e nigricante grisea. Alfe et cauda nigrae. Reliquse partes, nee non 
stria longitudinalis supra alam, albae. Tarsi digito medio breviores. Longitu- 
dine a rostro apice ad caudae apicem 9J. Patria Insulae Aleuticae." Cassin, 
Birds N. A. 1858, p. SIT. Copies Brandt's diagnosis. 

Brachyrhamphus marmoratw, Cassin, B. N. A. 1858, p. 916, in part. Descrip- 
tion of supposed adult marmoratus is that of Wrangeli. 

Aleutian Islands, and north-west coast of America; south to Puget's Sound, 
and perhaps further. Numerous specimens in Mus. Smiths. Inst. (No. 11,457, 
perfectly adult, Puget's Sound, in February ; No. 46,547, just fully fledged, 
Sitka ,' and others from same locality in various stages of adolescence ; No. 
46,542, Sitka, in January.) 

Description (from No. 46,541, Mus. Smiths., perfectly adult male, Sitka, 
March, 1866). — With the size and proportions of the several members as in mar- 
nuyratus; the bill absolutely shorter, relatively rather stouter. Bill scarcely as 
long as the tarsus. Tarsus much less than middle toe without claw. 

Adult.-^EntiTe upper parts, except the scapulars, very dark cinereous, the 
centres of the feathers, particularly on the back and rump, blackish, causing 
these parts to appear obsoletely waved with blackish and cinereous ; the crown 
of the head, the wings and the tail, almost black, the larger wing coverts just 
appreciably white-margined ; scapulars almost entirely pure white, forming two 
conspicuous broad longitudinal bands. Under wing coverts dusky brown ; 
inner webs of the primaries the same, not fading, even at their extreme bases, 
into whitish. Entire under parts pure white, immaculate, except some dusky 
streaks on the long feathers of the sides and flanks. This white on the sides 
of the bead invades the lores to the level of the top of the orbits, and extends 
into the nasal fossae ; then lowers a little, so that the eyes are left in the dark 
color of the top of the head ; then on the nape extends almost to the median 
line, across which a few white feathers extend to the white on the other side, 
forming an imperfect nuchal collar ; then extends in a straight line down the 
middle of the side of the neck. On the sides of the rump the white extends 
around so far, that the cinereous is only left as a band an inch wide. This 
white on the sides of the rump is as apparent upon the upper surface as that 
on the scapulars ; it is directly continuous with that of the under parts, but on 
the flanks the long overlying cinereous feathers appear to separate it. Bill 
wholly black. Tarsi posteriorly and toes inferiorly blackish ; rest of the feet, 
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includin;]^ both surfaces of the webs, probably flesh-colored in life ; dall yellow- 
ish-white in the dried skin. 

Lenj^'th '• lO'OO, extent 1800 " (collector's label); wing from carpns 5*00; 
tail 1-5U; tarsus -70; middle toe without claw -92, its claw ''iO ; outer toe and 
claw 110; inner do. *88 ; bill along culmen -60, along rictus 1'25, along gonjt 
*45, its height at base of nostrils -22, its width at same point -19. 

Young. (No. 46.547, Mus. Smiths., Sitka, July, 186G; just fully fledged ; the 
bill has still the white hurny knob at tip of upper and under mandible, show- 
ing the juvenility of the specimen). — Bill very small, weak, short, imi>erfectljr 
developed, about a third as long as the skull; -45 along culmen; tartus *55; 
middle toe and claw 100 ; wing only 4*25. Entire upper parts blackish, much 
darker than in the adult, with only a just appreciable shade of cinereous; the 
scapular white present, but restricted in extent, and interrupted by imperfect 
bars of dusky across the feathers. Entire under parts white. Everywhere, ex- 
cept on chin, middle of abdomen, and under tail coverts, thickly marked with 
delicate waved lines of dusky, most numerous across the throat, largest on the 
sides and flanks, where sonic of the longer feathers are mostly dusky, finest on 
the lower breast. The whitish on the sides of the head does not extend so far, 
and merges insensibly into the dark color ; on the nape a delicate line of 
white feathers almost forms a collar. The under wing coverts are as in the 
adult. Hill Idackish. Legs and teet anteriorly more dusky than in the adnlU 

Another specimen (No. 4G.542, Mus. Smiths.), taken in January, marked 
female, and evidently hutched the preceding summer, has the size of tbeadalt, 
and the colors generally as in the young bird just described. But the upper 
parts are much lighter and more decidedly cinereous, as in the adult ; the 
scapular white well developed : the dusky waving of the under parts confine 
to the sides and throat. The under wing coverts arc dusky along the edge of 
the wing : but are elsewhere variegated with dull whitish ; only to a small 
degree, however, not approaching the condition seen in hj/poUuciu. 

lu mature plumage this is a very handsome bird, and recognizable at a 
glance by the pure white of the under parts, and blackish cinereous of the up- 
per, relieved by the couspiouousi white of the scapulars and sides of the ramp. 
It bebings to the short-legged division of the genus, being very different from 
hfipitlrucun and Cravri in the proportions of the tarsus and toes. It has the 
si7.e and form o{ marmonuui in every respect except a just fairly recognizable 
difference in the shape of the bill. But it is quite a different species from 
m'lrmnratut ; so different, in fact, that no special comparison need be insti- 
tute<l. 

The recognition, in the bird here descriheil, of Brachyrhamphtu Wranfeii^ 
Brandt, is a matter of unusual interest, identifying, as it does, a species lon^ 
ago described, but almost unknown to ornithologists at large, an<i throwing 
light upon what has always been a very obscure point in American ornitho- 
logy. The writer is mainly indebted to Prof. Baird's suggestions for the for- 
tunate direction of his investigation in this case. The present species haa 
hitherto been regarded and described by American writers as the aduil of the 
well-known m/irmorariM, whose curious colors, as described by all authors from 
Pennant downwards, and as figured by Audubon under the name of Vrut Tovii- 
tfNf/ii, have always been considered as indicative of immaturity. But numer- 
ous specimens, in adult brtrdinif plumage, demonstrate the falsity of this view, 
as is satisfactorily set forth in the preceding article. Beyond the possibility of 
a doubt, the present species is not marmuratuM ; and it is certainly Wrangeliot 
Brandt. 

BRACHYRHAMPHrH HYPOLETCrS, XantUi, 

Brarhyrhamphu* hffpnUunt*, Xantus, Proc. Acad. Phila. Nov., 1859. From Cape 
St. Lucas. Baird, eodem loco. 

Coast of California. Specs, in Mus. Smiths., and Mus. Acad. Philada. So 
far south, in summer, as Cape St. Lucas, Lower Cal. 
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Description rtVom No. , Mus. Smiths., 9j San Diego, Jan. 27, 1862 ; a 

typical example).'— Bill along culmen half as long as the skull, three-fourths 
as long as the tarsus, as long as the middle toe and half its claw, very slender, 
mach compressed, higher than wide at the base ; culmen gently cu):ved its 
whole length ; rictus nearly straight ; gonys perfectly straight ; outline of the 
very slender mandibular rami a little concave. Tarsus just as long as the 
middle toe without its claw ! Tip of inner lateral claw not reaching base of 
middle one. Wings and tail of usual shape ; the latter contained about two 
and a third times in the length of the former from the carpus. Under tail 
coverts reaching (in this specimen) just beyond the end of the tail. Entire 
upper parts uniform cinereous, not varied by white. This color is slightly 
darker, and more blackish-plumbeous on the head. It extends on the sides of 
the head just to the eyes, the lids of which are of this color, a little further 
down on the auriculars ; thence in a straight line along the middle of the 
side of the neck to the shoulders ; thence in a straight line along the sides 
under the wings, where it is nearly an inch broad ; the elongated feathers of 
the flanks are also mostly of this color. Other under parts entirely pure white. 
Under surface of wings entirely pure white ! Primaries black on the outer 
web ; the greater part of the shaft and inner webs white ; the terminal portion 
of the shaft and inner webs brown. Tail feathers black, the inner webs some- 
what brownish. Bill black, the base of the lower mandible whitish ; feet an- 
teriorly dull yellowish, posteriorly dusky, in the present dried state ; " bill 
black, feet whitish-blue, black below " (label). 

"Length 10-50; extent 17-50 " (label) ; wing 4-80; tail 1-70; tarsus •95; 
middle toe without claw '95, its claw -20; outer toe and claw 1-10; inner do. 
*90; bill along culmen *80, along rictus 1*30, along gonys -45; depth at base 
•22; width -19.* 

The specimen above described, collected at San Diego, Cal., by Dr. J. G. 
Cooper, is a little larger than the type, as will be seen by comparing the 
measurements with those in the accompanying foot-note. It is also described 
as representing the perfect plumage, — the type being imperfect in this respect. 
The upper parts are of a uniform very dark cinereous, without a shade of 
brown ; the latter hue only occurring in specimens with worn and faded 
plumage. In the original description, here appended, the indications of the 
size of relative lengths of the tarsus and middle toe are made without 
reference to the claw ; which fact explains an apparent discrepancy between 
the present description and the original one. The tarsus is exactly as long as 
the middle toe without its claw. 

This is a very strongly marked species. The most striking diagnostic feature 
is the pure white of the under surface of the wings. In the uniformity of the 
cinereous color of the upper parts it is also unique. Nearly the same length 
of tarsus is found in B. brachypterua^ Brandt, and Craveri^ Salvadori ; the 
tarsus is much shorter than the middle toe in WrangeU Brandt, marmoratus 
Gm., " KitUitzii " Brandt, and " brevirostria " Vigors. 

This species is certainly not the Uria brevirostrit Vigors, from San Bias. 
This is described as having " alse suprsL et tn/rd, tectricesque inferiores fuscse, 

* * tarsi ^," which settles all questions on this score. It has the same 
dimensions, and the same relative length of tarsus and toes as Craveri Salva- 

* The following is the original description of the ty^ specimen : '* Bill slender and 
slightly curved, about half the length of head. Tarsus scarcely shorter than the middle 
toe [and claw]. Above dark brownish-black, the ed^es of the feathers with a decided 
plumbeous tinge; the side of neck below, and the axillars with the concealed portion of 
the sides of the breast, ashy plumbeous. Entire under parts, including tail coverts and 
inside of the wings, pure white, this color extending on the sides of the head so as to in- 
clude the eyes; the lids, however, are tinged with dusky; bill black; legs apparently red- 
dish in life. 

** Length 10 inches, extent 16-80, wing 4*70, tail 1-80. bill above -70, gape 1*20, tarsus *85. 
middle toe [with claw] 1-00. This specimen is considerably weather-beaten, and the old 
feathers of the upper parts are much worn, and bleached at the edges. The new ones are, 
however, as describea." 
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dori, also from the coast of Lower California ; bat the Utter appears to be » 
different gpecies, as will be discussed further on. It comes nearest to brmck^fp^ 
terujt, from Unalaschka ; in fact there is nothing in Brandt's brief diagnoais 
preventing the reference of the present species to brach^terutf except 
the expression <' tarsi digito medio longiores." But in riew of thie 
discrepancy, and of the widely-separated localities whence the two species 
are described, it would be unsafe to take their identity for granted. It is mach 
the best course to retain the present species as it stands, under the nAme 
hopoUucus^ which has the merit of being positively identified, as if not the 
case, as yet, with braeht/pterus. 

Several excellent examples of this species from various points alon^ the 
coast of California are in the collections of the Smithsonian Institution and 
Philadelphia Academy. They present no individual differences worthy of 
special mention ; except in the instance of the type specimen, which Is 
brownish above, from the faded and worn condition of the plumage. 

This species has probably the southernmost range of any of the family; 
occurring in summer at Cape St. Lucas. It was observed by the writer in 
December, 1865, off the coast of Mexico, about latitude 21° N. I Its extension 
northward remains to be ascertained. At present, it is not known to occur 
north of the coast of Lower California. Its southern habitat, as remarked bj 
Prof. Baird, is a fact of g^at interest, when it is recollected bow truly boreal 
are nearly all the species of the family. 

BRACHYBHAMPUua CxAViRi, (Salvad.) CoueM, 

Uria Craven^ Salvadori, Descrizione di altre Nuove specie di Uccelli esisteoti 
nel museo di Torino, 1867, p. 17. Estratto dugli Atti della Societi ItaliMUt 
di Scienze Naturali, vol. viii, 1866. 

*' yun.— Una minima, crassitie Merguli alU ; supr^ fusco-nigra, dorso ac alis 
nonnihil griseo-tinctis. Subtus alba ; rostro valde elongato, subulate, nigro ; 
tarsis postice nigris, antice viride-lutcis ; unguibus nigris. 

*' Long. tot. 0,245 ; al. 0,125 ; caud. 0,018 ; rostri a rictu 0,037 ; tarsi 0,032 ; 
dig. med. cum ungue 0,024; (millimetres.) 

'^ Parti superiori, lati della testa, le piume del mento lungo il margiao 
inferior^ della mandibula, lati del collo, del petto, e fianchi di color broao- 
nero con una leggcra tinta grigio-lavagna sul dorso, sul groppone e suite eli ; 
parti inferiori candidc ; becco nero ; tarsi ncri posteriormente, anterionneale 
giallo vcrdastri como auche le dita ; unghie nere. 

'* Que»ta specie sarebbe commune lungo le coste del Golfo della Califomia, 
c neir Isola della Natividad posta nel Pacifico, a poca distanza dalla costa 
occidentale della Bassa California." — Salvadori, 1. c. 

This recently described species has much the same habitat as B. hfpoleuem^ 
and very much resembles the latter. The dimensions are the same in both, 
and the colors are very neariy alike. The expression "fusco-nigra, ♦ • 
grisco-tinctis." exactly hits some specimens of hypoleucut^ — those somewhat 
faded and worn in plumage, — though not applicable to more perfect specimeas. 
In the above copied description, no mention is made of the under surfaces of 
the wings ; but the needed information in this regard has been supplied 
through a private channel. Prof. Baird has received from Sig. Salvadori, aad 
kindly transmitted to the writer, a life-size figure of the bird, accompanied by 
a note in which it is stated that " the lining of the wings is blackish, and some 
feathers are white-edged." This fact at once distinguishes the species from 
hypoleucui^ providing the latter, in all stages of plumage, has the under sor* 
faces of the wings white, as is most probable, judging by what is known of 
the variations in plumage of the birds of this genus. 

Waiving the bare possibility of this bird :■ being a young hypolfueui, it cannot 
be referred to any described species, and must be regarded as a valiJ one. 
That it is noX, breviroitrU^ Vigors, is sufficiently evident from the dimensions; 
the tarsus of the latter being only half an inch long. 
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Brachybhamphus brachtptbrub, Brandt. 

Braehyrhamphus brachyptenUj Brandt, Bull. Acad. Imper. St. Petersb. ii. 1837, 
p. 346. Quotes ''Uria brachyptera Kittlit^ii, MSS." Gray, Genera, iii, 1849, 
p. 644. Casein, Birds N. A. 1858, p. 917. Merely copies Brandt's description. 

Anobapton (Braehyrhamphwi) hraehypteruSj Bonaparte, Tab. Comp. Pelagiens, 
Comptes Rendus, xlii, 1856, p. 774. 

*^Supr& cinerea, alis caudaque nigricantibns. Collnm subtns et in lateribus, 
pectus et abdomen alba. Rostrum capitis dimidii circiter longitudine. Tarsi 
digito medio longiores. Longitudine a rostri apice ad caudse apicem 9. Patria 
Uoalaschka." — Brandt^ I, c. 

This species is wholly unknown, at least on this side of the Atlantic, except 
by the above cited description of Brandt. It has nothing to distinguish it 
from some other Brachyrkampki except the length of the tarsus. This, however, 
if it really obtains, is sufficient to distinguish the bird from all others, not 
only of the genus, but of the family ; for no known alcidine bird has the tarsi 
longer than the middle toe. 

URIA, (Moehr.) BrUson, 

Columha sive Columbus^ Auct. antiq. ex parte. Frta, Moehring, Av. Gen. 1752, 

p. 67, No. 73. Type Coiumba groenlandica^ Willoughby. 
Uria^ Brisson ; Brunnich, Orn, Bor. 1764 ; and of authors generally. 
Alca^ Linnaeus, Syst. Nat. i, 1758 ,* in part. 

Colymbui^ Linnaeus, S. N. i, 1766, in part, and of many of the older authors. 
CepphuB^ Pallas, Spic. Zool. v. 1769, in part. 
Qrylle, Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 346. Type U. grylle^ Briinn. 

Bill much shorter than the head, about equal to the tarsus, straight, rather 
stout, moderately compressed ; culmen at first straight, then rapidly deflected ; 
rictus straight, except just at tip ; gonys ascending, straight, short, about half 
as long as the culmen. No groove in sides of upper mandible near its tip ; com- 
missural edge of upper mandible scarcely inflected. Nasal fossa wide, long, 
deeply excavated, partially bare of feathers, which do not wholly obtect the 
nostrils. Feathers extending on sides of lower mandible with a salient rounded 
outline. Wings and tail very short, the latter contained about two or two- 
thirds times in the length of the former from the carpal joint to the end of 
longest primary; tail slightly rounded. Tarsus much compressed, entirely 
covered with polygonal reticulations, somewhat scutelliform on the inner 
dflpect ; slightly shorter than the middle toe without its claw. Outer and 
middle toes equal in length ; the claw of the former much smaller than that 
of the latter, tip of inner claw just reaching base of middle one. Claws com- 
pressed, moderately arched and acute f the outer one grooved along its outer 
aspect, the middle one greatly dilated along its inner edge. No postocular 
furrow in the plumage. 

In the preceding diagnosis the characters of the genus are so drawn as to 
exclude the large species of Lomvia. Few writers have made this generic 
distinction, for which, notwithstanding, there is abundant reason, as may be 
seen upon a critical comparison of the two types of form ; and as will be 
satisfactorily demonstrated at length under head of Lomvia. It need only be 
noted here, that the structure of the bill and feet are in many respects very 
different in the two genera. 

The genus as here framed comprehends three distinct species, intimately 
allied to each other. 

Species .'—{3.) 

Disregarding other and less prominent though very valid distinctions, the 
three species of Uria may be at once recognized by the following character- 
istics : — 
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A large white space on wing, entire. No white aboat 

head 1. ffrylle, 

A large white space on wing partially divided by a black 

line. No white about head 2. columba. 

No white on wing. Feathers around and behind eye and 

at base of bill, white 3. carbo. 

Or they may be still more briefly and quite as satisfactorily cbaracterixed 
thus: — carho — upper and under surfaces of wings hlvLck] yry lie — upper aod 
under surfaces of wings white ; eolumba — upper surfaces of wings white, uoder 
black. 

The division of the white mirror on the upper surface of the wings of 
eolumba is not the most important point of coloration, though the moti 
obvious, upon casual inspection, by which the species differs from gryUe, A 
still stronger diagnostic character lies in the absence of white on the uoder 
surface of the wings. 

Ubia qrtlli, (Linn.) BrUnn. 

Columba groenlandica, "Linnieus, Syst. Nat. vi, ed. 1746, p. 23, No. 4. Alba* 
nua, Av. ii, p. 73, pi. 88. Ray, Syn. Av. p. 121, No. 6. Willoughby, Cm. p. 
245, pi. 78. Martens, Spitzburg. p. 56, pi. 50, fig. B." 

ColumbuM grotnlandieus^ "Klein Av. p. 168, No. 2." 

Uria ffrornlandica, Briinnich, Orn. Bor. 1764, p. 28, No. 116, (blank.) 

Uria nigra, ttriata, ft minor, Brisson. 

Alca grylU, Linnaeus, Syst. Nat. i, 1758, p. 130. Schlegel, Urinatores Mas. 
Pays-Bas. livr. ix, 1867, p. 130, excl. synon. Cephun eolumba^ Pall. 

Co/ym^tM yry//^, Linnaeus, Hyst. Nat. i, 1766, p. 220. Hermann, Tabl. Affin. 
Anim. p. 148. Blumenbach, Handb. Naturg. p. 220 Milller, Zool. Dan. 
Prodr. p. 18. Gmelin, Syst. Nat. i, 1788, p. 584. Donndorff, Beytr. Zool. 
ii, pt. i, 1794, p. 871. Several states of plumages enumerated as varieties. 

Uria gry lie, Briinnich, Orn. Bor. 1764, p. 28, No. 113. Latham, Ind. Orn. ii, 
1790, p. 797, No. 2. Var. *' B,' is eolumba ; perhaps also var. "E," the same. 
Temminck, Man. Orn. ii, 1820, p. 925. Vieillot, Gal. Ois. ii, 1825, p. 235, 
pi. 294. Bonaparte, Syn. B. N. A. 1828, p. 423. Audubon, Orn. Biog. iii, 
1835, p. 148, pi. 219 and B. Amer. vii, 1844, p. 474. Peabody, Rep. NaC 
Hist. Mus. 1840, Birds, p. 399. Gray, Genera Birds iii, 1849, p. 644. 
Thompson, Nat. Hist. Ireland, iii, 1851, p. 214. .Macgillivray, Hist. Brit. 
Birds, 1852, ii, p. 331. Cnssin, Birds N. A. 1858, p. 911, pi. 96, fig. 3; and 
Pr. A. N. S. Philada. 1862, p. 323. Herald Island. Bryant, Proc. BosU 
Soc. Nat. Hist. May, 1861, p. 74. Coues, Pr. A. N. S. Philada. 1861, p. 235. 
Verrill, Proc. Bust. Soc. Nat. Hist. 1862, p. 131, and p. 142, and Proc. Essex 
Inst, iii, 1863, p. 160. Samuels, Omith. and Ool.New Engl. 1867, p. 567. 

Una (Orylle) grylU, Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 346. 

Uria {Cephwi) grylle, Bonaparte, Comptes Rendus, 1856, xlii, p. 774. 

Cephut grylle, Fleming, HisU Brit. Anim. 1842, p. 134. 

Cepphu* lacteoluM, Pallas, S. Z. v, 1769, p. 33. Albino, perhaps eolumba. 

Colymbms larteolus, Gmelin, Syst. Nat. i, 1788, p. 583. Albino. *' 0. ntrens, 
rostro pedibusque ex carneo fuscescentibus." Donndorff, Beytr. Zool. ii, pu 
i, 1790, p. 870. 

Vria laeteola, Latham. Ind. Orn. ii, 1790, p. 798. Albino. 

Urtft gryllotdes, Briinnich. Orn. Bor. 1764, p. 28, No. 114. Changing plumsge. 

Cria baithica, Briinnich. Orn. Bor. 1764, p. 28, No. 115. Immature or winter. 

tVia Rtrfff, Bonnaterre, Kncy. Method. Orn. 1790, p. 37. Albino, possibly of 
eolumba. Quotes Pall. Spec. Zool. v, p. 33. 

Una leueoptera,* Vieillot, Nouv. Diet. d'Hist. Nat. xiv. 1817, p. 35. 

■ " ' ■!■■■■■ m^ ■— ■■ !■■■■ ■■■»i»M 1^^— ^^^i^»^»^— ^^^l^^^M^— ^ 

• "Ot olM'Aiu dont J« n«f connai^ pan le pay^ natalo, e«t totakmont d'lin nolr profoode, 
*v«^ uu«* Krao<lt* pliiqu** hUiDche nur I'aile; m» taiUe eat k peu pr^ U mime quu c«U« du 
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Uria unicoloTj Faber, Prodr. Isl. Orn. 1822, p. teste Schlegel. Greenland. 

without white on wings. 
Uria (Lomvia) unieolor^ Bonaparte, Comptes Rendus, 1856, xlii, p. 774. 
Uria Mandtii^ Lichenstein, Verz. 1823, p. 88, teste Schlegel. Spitzenbergen. 

Not of authors, which usually refers to columba, 
Uria seapularis, Stephens, Shaw's Gen. Zool. xii, 1824, p. 250, pi. 64. 
Cephus ylaeialiSy arcticusj Faroensis^ et Meimeri^ Brehm. 

European and American coasts and islands of the North Atlantic ; very 
abundant. Arctic Ocean. Spitzbergen, Iceland, Greenland. On the Ameri- 
can coast, in winter, south to New Jersey coast. Rare or accidental in the 
north Pacific, where replaced by eolumba and carbo. — ? Kamtschatka (Mus. 
Pays-Has, fide Schlegel.)* Herald Island, Arctic Ocean, (Cassin, Pr. A. N. S. 
Ph. 1862, p. 323) ; Spec, in Mus. Acad. Phila., Smiths. Inst., Bost. Soc. 
Nat. Hist. ; Essex Inst. ; Cab. G. N. Lawrence ; author's Cab. 

Adult, summer plumage. 
—Bill and claws black 
Mouth, legs and feet bril- 
liant vermilion red, tinged 
with carmine. Entire 
plumage plumbeous or 
fuliginous black, with a 
tint of invisible green. 
Wings and tail pure black, 
the former with a large 
oval space on the upper 
coverts, all the under cov- 
erts and the subscapu- 
Fig. 13.— rWa ^ryHe.— Nat size. lars pure white. 

This perfect breeding plumage is temporary, and lasts but a short time. 
Very many individuals do not assume it until June ; and it is usually retained 
only during this and the succeeding month. Most specimens collected in May 
are found to still have some traces of the winter plumage, below described. 

Adult, during autumnal change. The first indication of the moult is seen 
in the wings and tail, and is to be observed in nearly all specimens taken after 
July. By the latter part of this month, after incubation and nursing are 
finished, the wing and tail feathers become much worn, and faded, turning to 
a light brownish gray towards their tips. The white mirror shows scattered 
traces of dull brown. The body color loses its hue of green, and becomes 
more fuliginous brown. Isolated white feathers are scattered over the whole 
body ; or the dark feathers acquire white tips. With the falling of the quill 
feathers, which may take place very rapidly, and deny for a season all power 
of flight, the bird is in the following condition, which is the pure moulting 
state, exactly intermediate between the summer and winter plumages : — No. 
18254, Mus. Smiths., Labrador, Aug. 14, 1860. E. Coues. Wing feathers re- 
newed, pure black, but not fully grown ; wing from the carpus only 4-50 long. 
Mirror of renewed feathers, almost or quite pure white, but small ; under 
wing coverts and axillars pure white. Head and neck all around, rump, and 
whole under parts marbled with black and white in equal quantity, the bird 
looking as if dusted over with flour. Back black, most of the feathers lightly 
bordered with white, the scapulars more largely white. A still further in- 
crease of white produces the following : — 

Adult, winter plumage. — Wings and tail black, the mirror and under wing 
coverts faultlessly white. Head and neck all around, rump and entire under 

* Although this author does not recognize the specific validity of U. ooltimia, and would 
therefore range specimens of the latter under gryUt in his catalogue, a specimen (No. 6.) 
there enumeratedf appears to be this species, as ib inferrible from the expression ** Au 
miroir d'un blanc pur.'* 
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parts pure white ; the back, (and frequently the crown, and back of neck,) 
black, more or less variegated with white. Audubon figures this condition 
very nearly. 

The change in spring — mostly occurring during April and May — is the reverse 
of that already described as the autumnal moult. 

Fledgelings, — (Labrador, July, 1860, E. Coues, Mus. Smiths. No. ^-.) Length 
about 6-00 ; bill -50 ; tarsus '60 ; middle toe and claw -90, etc. Wholly covered 
with soft wooly puffy down, fuliginous brownish black ; bill and feet brownish 
black. 

Young, first plumage. — Traces of the down on various parts of the body ; the 
bird probably just beginning to fly ; length about lO-OO, wing 11'50; bill 1-00, 
black ; tarsus 1-25 ; reddish dusky, as also are the toes. Upper parts plumbeous or 
sooty black, scarcely varied with white. Mirror beginning to appear, as white 
spotting on a blackish ground. Entire under parts white, thickly marbled, 
rayed and undulated with light touches of dusky. 

This state tends to pass directly into a condition exceedingly similar to, if 
not identical with, that of the adults in winter. But birds of the first winter 
may, at least early in the season, be distinguished from old ones by a certain 
i< feel " of the plumage, and a shorter, weaker bill, less developed as to its 
ridges and angles. 

Accidental variations. — The foregoing descriptions apply to the various stages 
of plumage, which are strictly normal in character, and which, though un- 
ending in precise degree, and varying with almost every individual, merge in- 
sensibly into each other. The species is, however, also very subject to acci- 
dental and entirely abnormal variations. Of these, albinism is the most com- 
mon. (Spec, in Mus. Acad. Philada.) Entirely milk white, without a trace 
of black ; bill and feet light colored ; eyes probably pink in life. The oppo- 
site condition of melanism is described by authors. This consists in the total 
absence of white on the wings ; and is apparently of infrequent occurrence. 
Both these conditions have been described and named as characterizing dis- 
tinct species. In the latter, the bird must not be confounded with Uriaearbo^ 
which is totally different. 

Dimensions. — Adult : Length, (average) 13.00 ; extent, (average) 22*50 ; 
wing 5*50 to 6-25; tail 2-00, a little more or less ; bill along culmen 1-30; 
along rictus 1*75; along gonys '65; depth at base -45, width "35; tarsus 1*25 ; 
middle toe and claw 1-75, outer do. slightly less, inner do 1*40. 

It may be of advantage to look closely into the formation of the white area 
upon the wing of this species, to the end that its composition may be clearly 
understood, and recognized as different from that which obtains in the allied 
species, U. columba. The mirror upon the upper coverts varies to a degree, 
and in a precisely similar way, in each species ; but when perfect constantly 
presents a radical difference. 

When Uria grylle is observed flying, as is its wont, low over the water with 
rapid beats of the wings, the eye receives the impression of a black bird, with 
a large white circular spot on the wing. This spot is constantly in view, 
and represents the retinal image resulting from the white spaces upon both the 
upper and under surface of the wings blended together by the rapid motion of 
the wings. Those who have observed Uria grylle in its native haunts will 
appreciate the pertinence of this remark. Uria columba presents no such 
peculiarity of appearance, there being no white upon the under surface of the 
wings ; and the eye readily follows the movement of the small white space 
upon the wings, as with the changing attitudes of the bird, it is now apparent, 
now lost to view. 

In Uria grylle, the row of great coverts upon the secondary quills are basally 
black, terminally white. The outermost are white for rather less than half 
their length, and the white occupies chiefly the exterior webs. Nearer the 
body they are white for more than half their length, and the white occupies 
both webs of the feathers. 
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The next row of coverts are wholly white in their entire length, except per- 
haps for a very brief space just at their base ; and they are throughout long 
enough to cover entirely the dark portion of the first row, reaching a little 
beyond and overlying the commencement of the white upon the latter ; so 
that the white is continuous and unbroken. One or two more rows of covert^ 
have precisely the same character and continue the white space uninter- 
rupted. 

The shorter coverts, for about half inch from the edge of the antibrachium 
are black. The last of these, however, are broadly tipped with white, which 
white portion overlies the extreme bases of the next row, blending its color 
with that of the latter ; the anterior edge of the mirror being thus the line of 
union of the black and white portions of these coverts, taken collectively. 

In Uria columboj the row of great coverts is externally wholly black, or at 
most the outermost feathers have only a very narrow white tip. The amount 
of white on the feathers increases rapidly from without inwards, until on the 
innermost there is nearly or quite as much white as in grylle. In consequence 
of the small amount of white on these coverts, the next row of coverts do not 
overlie, nor even reach it ; there being left a broad space of dusky between 
the white tips of the second row of coverts, and those of the first; which 
space rapidly diminishes from the edge of the wing towards the body, forming 
the curved crescent of dusky which is obvious upon the wing of this species. 

The mirror of Uria grylle is subject to much variation, which, however, 
never obscures its distinctive characters in any decided degree. The greater 
coverts may be wholly dusky ; then the mirror is the same as before, except 
in its smaller size ; the next row may be tipped with dusky, so that no white 
comes forward to coalesce with that of the greater row, and an appearance 
like that of columba is produced ; which need not deceive, since the dusky 
results from the second row of coverts instead of the first. All the wing 
coverts may be tipped with dusky ; producing a variegated or spotted mirror. 
Finally, the mirror may be only indicated by a few isolated white feathers, or 
may be altogether wanting. 

It is to be borne in mind, that the difference in the mirror of U. grylle 
and columba is only one of the most obvious, but not the most specific distinc- 
tion. In the very possibly occurring cases in which there is absolutely no dif- 
ference between specimens in this respect, the absence of the white under the 
wing, and the shape of the bill, readily distinguish columba from grylle. 

Perhaps no bird has so many synonyms as Uria grylle. Independently of its 
reference to divers genera, a large number of nominal species have been insti- 
tuted upon its various stages of plumage, some of them requiring brief notice. 
A very common name for the species among pre-Linnsean writers was *i Co- 
lumba groenlandica," — obviously a mere rendering into Latin of a popular 
designation. The word ** grylle " made an early entry into the records, desig- 
nating the adult plumage. Orylloides of Briinnich represents a variegated con- 
dition ; and balthica of the same author an immature or winter state. LaC' 
teolua of the older authors seems to have been based upon the albino condition ; 
the bird being described as " niveus, rostro pedibusque ex carneo fuscescen- 
tibus." It is possible that Pallas, who introduced the word, may have really 
based it upon a specimen of columba ; but this is a point of no special conse- 
quence. Bonnaterre has another name, — " nivea " — for the same condition, 
quoting Pallas, Sp. Z. v, p. 33. Brisson and Brehm both have a large number 
of nominal species, not necessary here to particularize. In 1817, Vieillot 
(1. supr^ cit.) describes an adult under the name of Uria leueoptera^ errone- 
ously assigning it dimensions nearly equal to those of Lomvia troile. At least 
the presumption is that this leucoptera is nothing but a large grylle^ though he 
must have been perfectly familiar with the latter. Even so late as 1824, grylle 
is redescribed as Uria scapularis. 

The *' Uria Mandtii" of Lichtenstein requires attention, having been exten- 
sively quoted as a synonym of, or employed to designate, U. columba^ as will 
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be seen by the list of synonjins under bead of this species. It is not poMible 
to determine from the description whether Mandtii is really based upon eoluim^ 
or upon grylle. But Dr. Schlegel describes a specimen from Spitsbergen in 
the Mus. Pays-Bas. — '^ un des individus types de VUria Mandtii dt Licbtenstein, 
obtcnu du Musde de Berlin/' as havinf^ the white feathers of the mirror tipped 
with clear brown, and the wing and the tail feathers faded grayish. Thi« is 
a common condition of autumnal specimens of grylle ; and the detcripiion 
does not point more particularly to eolumba than to this species. UpoD th% 
whole, it may be beat to regard Mandtii Licht. as a synonym of grylU ; thoagb 
the name as used by Brandt, Bonaparte and some others refers unmistakeablj 
to columha. 

A certain Uria unicolor is described by Faber and Benecken and admitted •• 
distinct in the Comptes Rcndus for 1856, by Bonaparte, who moreorer places 
it in a different subgenus from grylle. Bonaparte does not use the term to 
designate rar6o Pall., which latter he gives as distinct. The name teems to bars 
been based upon the melanotic state of plumage of gryllt. Ur. Scblegel 
describes, in the ninth livraison of the Mus. Pays-Bas Catalogues, one of 
Faber's type specimens from Greenland, as being '* Au plumage d*un noir en- 
fume absolument uniforme." 

Uria columba, {Pallas) Castin, 

Black Guillemot^ variety from Kamt9chatka, '' with a white oblique line issuinf^ 

from the white spot on the wings," Pennant, Arct. Zool. ii, 1785, p. 517. 
rVia yry//f, var. B, Latham, Ind. Orn. ii, 1790, p. 7D7. " Fuliginosa, faacin 
alarum gemina alba. Lath. Svn. vi, p. 333, No. 3, rar. a. Uabitat in Aoonn- 
lashka." 
Colgmhu* grylle, rar. B, Donndorff, Beytr. Zool. ii, pt. i, 1794, p. 872. Quotes 

Latham and Pennant. 
CepphuM eolumba, Pallas, Zoog. R.-A. 1811, ii, p. 348. " In speciminibus orien* 

tali oceani, fascia alarum duplex," etc. (p. 349.) 
Uria eolumba^ Cassin, Vuv. Vinceunes and Peacock, Orn. Atlas, pi. 38, Bg, 1. 
Idem, Baird's B. N. A.* 1858, p. 912, pi. 96, fig. 1. Idem, Pr. A. K. S. Phila. 
1862, p. 323. Heerniann, Pac. K. H. Hep. x, 1859, Route to California, 
Birds, p. 76. Coopir and Sucklcy, Pac. R. R. Rep. xii, pt. ii, 1860, p. 285. 
ffUria mandtii, Lichti'nsteln. Verzeich, 1823, p. 88. 
Uria mandtii, Reichenhnch. Vollst. Naturg. iSchwimmvog, pi. 4, fig. 47. Graj, 

(ieuera Birds, iii. lf<49, p. 644. 
Uria {Grylle) mandtii, Brandt, Bull. Acad. St. Pctersb. ii. 1837, p. 346. 
Uria {Cephu») mandtn^ Bonaparte. Tabl. Comp. Pelug. Comptes Rendus, 1856, 
xlii. p. 774. 

Asiatic and American coasts of the North Pacific, Kamtnchatka (Mus. Acad. 
Philada.), Russian Amtrica, Washington Territory, ("alifornia (Mus. Smitbs. 
Inst.) Breeds on the islands off the coast of California. 

Bill stouter than thai 
of grylUj more obtuse at 
the tip ; upper mandible 
with the culmen straight, 
or even just appreciably 
convex, suddenly de- 
Hected ; rictus straight, 
ascending to near the 
tip; gunys and outline 
of inferior mandibular 
rami stniight. 

.4*/u//.— Kntirely full- 

ginous or plumbeous 

black, with a idia<)e of 

invisible green. While 
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mirror on wing coverts. Nearly divided in two by a broad rather curved ob- 
lique line of blackish. No white on under wing coverts, these being grayish- 
brown. Bill and claws black. Mouth and feet vermillion red, tinged with 
carmine. " Iris white " (label). 

Length 1300; extent 2300; wing Y-00; tail 2-20; tarsus 1-25; middle toe 
and claw 1*90, outer do. the same, inner do. 1*45; bill along culmen 1*20, 
along rictus 1*80, along gonys -65 ; depth at base '40 ; width -30. 

This species closely resembles U.gryUe; but differs in being upon an average 
larger, the wing particularly longer ; the bill stouter, straighter, more obtuse 
at the point ; and the marking of the wings different, as above described. The 
changes of plumage and the individual variations, as exhibited in the large 
series of specimens examined, and entirely parallel with those of Uriagrylle, 

It is worthy of note that this species occurs, in summer, upon the Pacific 
coast of America, much south of the corresponding latitudes on the Atlantic 
coasts frequented at this season by U. gryUe. 

One of the earliest indications, if not the first, of this species, may be recog- 
nized in the variety of the Black Guillemot from Kamtschatka, described by 
Pennant. This is said to have a white oblique line issuing from the white 
spot on the wing. The var. B oi grylle of Latham and Donndorff is the same 
bird. Pallas appears to be the first to bestow a specific name. The question 
involved in the Uria Mandtiij Licht., has already been considered in the pre- 
ceding article. 

Uria oarbo, (Pall.) Brandt. 

Cepphtu carhoy TaXi&a, Zoog. B..' A. iij 1811, p. 350, pi. 19. "0. tridactylus, 

totus niger, orbites albis," etc. 
Uria (Orylle) carbo^ Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 346. " Tota 

nigra, pedibus rubris, orbita et stria ab orbites pone oculos ducta albis.'' 
Uria {Cephtu) earbo^ Bonaparte, Comptes Rendus, 1856, xlii, p. Y74. 
Uria carbOj Gray, Genera Birds, 1849, p. 644. Cassin, Baird's B. N. A. 1858, 

p. 913, pi. 97. Quotes Reich. Vollst. Naturg. Aves., pi. 375, fig. 2937. Cassin, 

Pr. A.N. S. Philada. 1862, p. 323 (Japan). 
Alca carboj Schlegel, Urinatores Mus. Pays-Bas, livr. ix, 1867, p. 17. 

'' In oceano orientale circa insulas Aleuticas, prsesertim Unalaschka " 
(Pallas), Kamtschatka (Mus. Acad. Philada.), Japan (Mus. Smiths. Inst.) 

Sp. Ch. — Larger than grylle and columba ; the bill especially larger, stouter 
and straighter. Feathers of nasal fossae and those around base of lower man- 
dible whitish. A 
conspicuous white 
area around eyes, 
and extending an 
inch or so behind 
them. No white 
on either surface 
of wings. Rest of 
plumage brown- 
ish-black, becom- 
ing ashy black on 
the under parts ; 
perhaps deep 

Pig. 16.— ITriacorfco.— Nat. size. plumbeous black, 

with a shade of greenish, in more mature specimens than those examined. 
Bill black. Legs and feet chrome yellow, tinged with vermillion, webs coral 
red in the dried state ; probably vermillion or carmine red in life. 

Length. 14 to 15 inches; wing 7*75; tail 2-50; culmen 1-55; commissure 
2-20 ; from feathers on side of lower mandible to tip 1*50, tarsus 1*36 ; middle 
toe and claw 2-10, outer 200, inner 1*60. 
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Another specimen: culmen 1*70; commis^nre 2-10; feathers on side of 
lower mandible to its tip 1*55; depth of bill at base -50; width at same 
point -38. 

An intercstinf^ species of Uria^ easily recognized by its peculiar colors, 
which are different from those of either of the other two species here described. 
Althouy^h unmistakeably characterized by Pallas, in IHlI,as above cited, it 
seems to have been overlooked by many subsequent writers. It appear*, how- 
ever, in the monojrraph by Prof Brandt, who was well acquainted with PaIIm' 
labors and discoveries ; and is on different occasions noticed by Mr. Cassin, 
who has given a figure of it in the Atlas accompanying Prof. Baird's Birds of 
North America. There is a fine specimen in the Philadelphia Academy, from 
Kamtschatka ; and a mutilated one in the Smithsonian Institution, from Japan. 
The latter is interesting on account of the new and unusunl locality. The bird 
is chiefly an inhabitant of the higher latitudes on the coasts of the Pacific 
Ocean. It has not yet become a common bird in collections. 

The species is somewhat larger than grylle or ttolumha , but chiefly noticeable, 
as far as form is concerned, by the greater stoutness and straightnesn of the 
bill, very observable upon direct comparison. The culmen and commissure 
are nearly straight almost to the very tip, where they are rather suddenly de- 
curved. The gonys and mandibular rami are quite straight ; the eminence at 
their symphysis is well-marked. The nasal fossa is short, but wide and deep ; 
the feathers reach to the nostrils, but do not cover them. These nasal feathers, 
as well as those around the base of the lower mandible, are dull white. The 
eyes are conspicuously encircled with white, which stretrhes behind them for 
about an inch, tapering to a fine point. There are no indications of white on 
the wings. With the exceptions just mentioned the whole plumage is sooty- 
black, tinged with slaty above, with brownish below, ami becoming light ashj 
on the under surfaces of the wings. The bill is black, as in the other species; 
the inside of the mouth probably carmine red in life. The feet are light yellow 
in the dried specimens, doubtless vermillion or carmine red in life. The webs 
are still tinged with this color. The claws are black. 

It is possible that the plumage just described is not that of the perfectly 
adult bird, in which, when fully mature, the white about the sides of the head 
and base of the bill mav not be cxactlv as here described ; and the bodv colors 
may be purer and more intense. Dr. Sclilegel describes a s[»ecimen from the 
Kurile islands as " ii'un noir enfum^ uniforme ;" and another, from Sachalin 
island, as an *' individu an plumage imparfait ; d'un brun fuligineux, passant 
su blanchatre sur la face et les cot^s de la tete." 

LOMVIA, (Ray) lirandf. 

Lomria, Ray, Syn. Meth. A v., p. 120. Type L. IfoirH Ray, (fide Bryant). 
Lcmvta, RrHn«lt. Bull. Acad. St. Pet. ii, 1837, p. 345. Type Col j/mhu* troiiU L'lnn. 
Ca/<irtfr/</, Moeh ring. Gen. Av. 1752, p. 08. No. 75. Based on Lumria Ins. 

Fitrrtr I/oeiri. 
CataractrM, Bryant, Monog. Gen. Cataractes, Pr. Bost. Soc. Nat. Hist. 1861. 

Type CoiffmhuM troilif \Ann. 
Alcti, LinuH'us, Syst. Nat. i, 1758, in part ; and of many older authors. AIm 

of Schlegel (lHt;7», in i»art. 
Vrta, Brisson, Orn. ii. 17»io, p. 377, in part : and of authors generally. 
Colymhyt. LinnaiH. Sy^t. Nat. i, 170«». in part; and of many older authors. 
C^pfthuSy Pallas. Zoo^r. H.-A. ii, 1811, p. 340, in part. 

Bill shorter than the head, longer than the tarsus, straight, or slightly de- 
curved. u(i>UHlly vrry slender, much compresse<l, culmen regularly decurved in 
its whole length, rictus moderately and very gradually <lecurved, gonys straight, 
or even slightly concave in outline, very long, nearly as long as the culmen ; 
a groove in the i^ide (»f the upper mandible near its tip ; commissural edge of 
upper mandible greatly inflected. Na^al fosfa; scarcely apparent| fully feath- 
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ered, the nostrils wholly obtected by feathers. Feathers on side of lower 
mandible retreating in a straight line obliquely upwards and backwards from 
interramal space to rictus. Wings moderately long ; tail exceedingly short, 
the latter contained about three and two-thirds times in the length of the for- 
mer from carpus to end of longest primary; tail much rounded. Tarsus much 
compressed, posteriorly and laterally reticulate, anteriorly scutellate, much 
shorter than the middle toe and claw. Outer and middle toes about equal in 
length ; the claw of the latter much larger than that of the former ; tip of inner 
claw reaching base of middle one. Claws compressed, moderately arched, 
acute, the outer one not grooved on its outer face, the middle one greatly di- 
lated along its inner edge. A furrow in the plumage behind the eyes. 

The genus as here constituted is restricted so as to comprehend only (roile 
and the species intimately related. It differs from Uria proper in several 
points, some of them of decided importance. For the benefit of those who may 
be sceptical regarding the propriety of separating the two forms as genera, their 
distinctive characters are here antithetically tabulated : 



Uria [grylh). 

Bill about equal to the tarsus ; 
moderately compressed. 
Rictus straight, except just at tip. 

Gonys straight, half as long as cul- 
men. 

Upper mandible not grooved. 

Tomial edges of upper mandible 
scarcely inflected. 

Nasal fossae wide, deep, mostly naked ; 
nostrils partially covered with feathers. 

Feathers on side of lower mandible 
forming a salient rounded outline. 

Tail short, slightly rounded, con- 
tained 2} times in the wing. 

Tarsus entirely reticulate. 

Tarsus scarcely shorter than middle 
toe without claw. 

Outer face of outer claw grooved. 

Size moderate ; no postocular furrow 
in the plumage. 



LoMViA (troile). 

Bill much longer than the tarsus ; 
much compressed. 

Rictus decurved for great part of its 
length. 

Gonys concave, nearly as long as 
culmen. 

Upper mandible grooved near the tip. 

Tomial edges of upper mandible much 
inflected. 

Nasal fossae narrow, shallow, feath- 
ered ; nostrils covered with feathers. 

Feathers on side of lower mandible 
in a straight oblique line. 

Tail very short, much rounded, con- 
tained 3§ times in the wing. 

Tarsus anteriorly scutellate. 

Tarsus much shorter than middle toe 
without claw. 

Outer face of outer claw not grooved. 

Size large ; a postocular furrow in 
the plumage. 



Species — (4 ?). 

I. Depth of bill opposite nostrils not more than a third of the length of culmen. 
No white on sides of head ; bill slender, not dilated at 

base; culmen, rictus and gonys much curved 1. troile. 

A white ring and line on sides of head ; bill as in 

troile 2. ringvia. 

No white on sides of head ; bill stout, dilated at base ; 

culmen, rictus and gonys nearly straight 3. ccUi/ornica. 

n. Depth of bill opposite nostrils more than a third of the 

length of culmen 4. svarhag, 

LoMViA TROILB, {Linn.) Brandt, 

Lomvia Hoieri^ Ray, Syn. Meth. Av., p. 120 ; fide Bryant. 
Uria major, Ger. i, p. 549 ; fide Bryant. 
Plautiu rostro larinoj Klein. A v., p. 146, No. 2 ; fide Bryant. 
Colymbut troilhy Linnaeus, " Fn. Suec, ed. of 1761, No. 109." Idem, Syst. Nat. 
i, 1766, xii ed. p. 220; not Uria troilUj Briinn., which is Alca lomvia^ Linn., 
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1758. Gmelin, Syst. Nat. i, pt. ii, p. 788. p. 585; quotes (oimrttf of Brdonich* 
No. 108. DonndorfT, Heytr. Zool. ii, pt. i, 1794, p. 874; confuses the quota- 
tion? of several species : e. g.^ quotes Uria troiU^ Lath., and AUa lomma of 
Linnaeus' tenth edition. 

Uria troilfy Latham, Ind. Orn. ii, 1790, p. 796, No. 1. Retzius, Fn. Snecica, p. 
149. Nil88on, Ornith. 8uec. 1821, ii, p. 142. Temroinck, Man. Orn. ii. 1830, 
p. 921. Selhy, lllust. Brit. Ornith. ii, 1831. p. 420. Reinhardt, Natur. Bidrag, 
p 18, No. 87*. Gould, B. Eur. v, 1837. pi. 396. Fleming, Hist. BriU Aoini. 
p. 134. I)e Kay, N. Y. Zool. 1844, Birds, p. 279. Gray, Genera Birds, iii, 
1849, p. 644. Nauniann, Naturjr. Voj?. Deutsch. ix, 1847, pi. 331. Pe«l>ody, 
Rep. Nat. Hist. Mas?. Birds, p. 399; confuses troilt and ringvia. Thompson, 
Nat. Hist. Ireland, iii, 1851, p. 207. Macgillivray, Hist. Brit. Birds, ii, 18^2, 
p. 318. Bryant, Pr. Bost. Soc. N. H. May, 1861, p. 74. 

Vria (Lomvia) troilt^ Bran«lt, Bull. Acad. St. Pctersb. ii, 1837, p. 345. Bona- 
parte. Consp. Gav. C'omptes Rendus, 1856, xlii, p. 774. 

Catarraetfs troille, Bryant, Monog. Genus Cat. in Pr. Bost. Soc. N. H. 1861, p. 
6, fig. 2a. Verrill. Proc. B. S. N. H. Oct. 1862, p. 143. Idem, Proc. Essex 
Inst, iii, 1863, p. 160. 

I7ri<i /omria, Briinnich, Orn. Bor. 1764, p. 27, No. 108; quotes Aha lomvM, 
Willoughby, t. 65. Not Aica lomvia, Linn., 1758. Scopoli. Bemerk. NaIoiy- 
i. 1777, p. 88, No. 108; fide Donndorff. Keyserling and Blasius, Werbeltb. 
Europ. 1840, p. 238. 

Uria {Cataraete*) hmvia, Cassin. Baird's B. N. A. 1858, p. 913. Coues, Pr. A. 
N. 8. Phila. Aug. 1861, p. 256. Boardman, Pr. B. S. N. H. 1862, p. 131. 

f C^*phu» lomvia, Pallas, Zoog. R.-A. 1811, ii, p. 345 ; quotes /omna, No. 108, of 
Briinnich, as (^, and $varbag, No. 110, of Brunnich, as 9 i ^^^^ quotes CoL 
troile of Linnu'us' 12th edition. Perhaps really refers to eaii/omieut. 

Alca lomvia, Schlegel, Trinatores Mus. Pays-Bas, livr. ix, 1HG7, p. 15. (Not of 
Linna*us.) Ex parte. Author considers the present and the succeeding spe- 
cies to he varieties of one and the same species. Describes both under samo 
name. Quotes Uria lomvia vX. Mwarbtg [lege svarbag] of Brunnich; Coiymbui 
troile of Linnaeus ; and Uria rhingvia [lege ringvia] of Brunnich. 

Colymht» minor, Gmelin, S. N. i, pt. ii, Mxs, p. 585; confuses three species bj 
describing rroi/^, an<l quoting Briinuich's No. 1 10 («r«rft<i^) and Briinnich't 
No. Ill (ringvia). DunndorfT, Beytr. Zool. ii. pt. i, p. 873; confuses thre« 
species, by tjuoting Latham's var. B and Briinnich's Nos. 110, 111. Author's 
var. y is true ringvia. 

Uria mtnor, Stephens, Shaw's Gen. Zool. xii, 1824, p. 246, pi. 63; erroneontljr 
quotes ivarfmg, Briinn. 

European and American coasts and islands of the North Atlantic, to or be* 
yond H()° N. On the American coast, bree<is from Nova Scotia northward. 
*' Its must favorite breeding-places south of the Straits of Belle Isle, are the 
Funk Islands, off* the coast of Newfoundland, Bird Rock, near the Magdalen 
Islands, in the (tulf of St. Lawrence, and a number of small islands, generallj 
called .Murre Rocks, between Meccatina and the Esquimaux Islands, on the 
north shore of the (lulf, " (Bryant). In winter to the extreme southern coast 
of New England. Specimens in all American cabinets. 

Adult, tummer plumage. — Head and neck all around rich dark brown, which 
changes on the back of the neck into dark slaty-brown, the color of the rest of 
the upper parts. This hue is nearly uniform, but most of the feathers of the 
back ami rump have usually just appreciably lighter and more grayish-brown 
tips. Sfiondaries narrowly, distinctly tipped with pure white. Exposed por- 
tion of primaries du^ky blackish, the (•hafts of the few outermost, and the 
greater part of the inner webs of the whole, lighter (more grayish-brown), 
tending to grayish-white towards the bases. Under wing coverts mostly white, 
variegated with dusky along the edges of the wing, and the greater coverts 
mostly of this latter color. Eutire under parts from the throat pure white; 
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the whole length of the sides under the wings streaked with dusky or slaty- 
brown. Bill black ; mouth yellow; iris brown ; legs and feet blackish. 

Adult, winter plumage. — As before; the rich brown of the head darker in hue, 
and more like the rest of the upper parts ; the white of the under parts extend- 
ing to the bill, upon the sides of the head to or slightly above the level of the 
commissure, upon the side of the neck so far around as to leave only a narrow 
isthmus of dark color, which is somewhat interrupted by white mottling. The 
white shades gradually into the darker color, without a trenchant line of de- 
marcation, and varies greatly in its precise outline. Usually a pretty well de- 
fined spur of dark color runs out backwards from the eye into the white of the 
sides of the occiput, the spur occupying the borders of the postocular furrow 
in the plumage. On the sides of the lower neck, just in advance of the wings, 
the dark color extends in a point further than it does higher up, showing the 
extent of the dark brown of the summer ve^ure. 

Founffy of the first winter, are colored precisely like the adults, but may be 
always distinguished by their much shorter and slenderer bills, which are in 
great part light colored (yellowish). The feet are also much tinged anteriorly 
with yellowish. 

Fledgelings are brownish-dusky, the breast and abdomen white ; and with a 
few dull whitish streaks upon the head and hind neck. 

Dimenaione. — Adult. — Length about 17-00; extent 30'00 ; wing 8-00; tail 
2*25 , tarsus 1'40; middle toe and claw 2*10 ; inner do. TTO; outer do. 2*00 : 
bill along culmen 1*75 , along rictus 2*50 ; along gonys 1*15; depth at base 
•55; width at same point .30. Bill of young, first winter : culmen 1*50; rictus 
2-25; gonys *90 ; depth at base *45 ; width at base *25. 

This species is well known to vary to a certain degree in size, and in the 
precise shape of the bill. The dimensions above given represent very nearly 
the average of a large suite of specimens measured. In colors, the variations, 
though considerable, are unimportant, consisting in the difiference in shade of 
the colors of the upper parts, and the difiference in precise outline of the dark 
and light colors about the head and neck, in summer as well as in winter spe- 
cimens. Specimens just before the renewal of the feathers have the upper 
parts distinctly barred or waved with gray, owing to the fading of the tips of 
the old feathers ; and the wing and tail feathers light dull gray. The diff'erence 
in intensity of coloration depends chiefiy upon season, though individual pe- 
culiarities may be observed. Very highly plumaged birds have the upper parts 
almost uniform in hue. 

The synonymy of this species is very extensive, and somewhat intricate, 
though it is possible to collate it with much accuracy and certainty, provided 
more labor be bestowed than the importance of the matter warrants, as seems 
to the writer to have been the case in the present instance. In consequence of 
the peculiarly obvious nature of the characters which distinguish the several 
closely allied species from the present one, even the brief diagnoses of the 
most antiquated authors may be recognized and identified, in the majority of 
instances. But it is curious to note that the various names most in vogue for 
two or three species of this genus have been so frequently interchanged, and so 
variously applied, not only in a specific, but in a generic, sense, that they have 
really come at last to mean nothing more than simply Murre or Guillemot. It 
is absolutely necessary to refer to a writer's description, or his authorities 
quoted, before we can have any idea to what species he alludes under any given 
name ; — certainly a very discouraging state of affairs, and one not placing orni^ 
thology in a very creditable light. 

The present species is Linnseus' troille^ of Fn. Suec. 1761, and S. N. 1766, 
and is so regarded by most writers. It is the lotnvia of Briinnich, which name 
is usually adopted by those writers who date Linnaeus' prerogative of priority at 
1766. It is minor of Gmelin, who to a description of this species adds the 
synonyms of two others. It is not troille of Briinnich, nor lomvia of Linnseus. 
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LoMTiA RING VIA, (Brilnn,) Brandt, 

Uria ringvia^ Brunnich, Orn. Bor. i, 764, p. 28, No. Ill ; " linea a cantho oculi 
exteriori per latera capitis nigrantia decarrit alba." Reinhardt, Bidrag. Na- 
turg. p. 18. Naumann, Naturg. Vdg. Deatoch. xii, 1847, p. 360, pi. 332. 
Keyserling and Blasius, Wirbelth. Europ. 1840, p. 238. Gray, Genera Birds, 
1849, iii, p. 644. Bryant, Proc. B. S. N. H. 1861, p. 7 4. 

Uria (Lomvia) ringvia^ Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 345. Bona- 
parte, Tabl. Comp. Pelagieas, Comptes Rendus, 1856, xlii, p. 774. 

Uria (CataractM) ringvioj Cassin, Baird's B. N. A. 1858, p. 914. Two of the 
specimens enumerated belong to californica^ Bryant. Description that of true 
ringvia. Boardman, Proc. B. S. N. H. Sept. 1862, p. 131. 

Catarractes ringvia, Bryant, Monog. Gen. Cat. in Pr. Bost. Soc. N. H. 1861, p. 8, 
fig. 2. Verrill, Pr. B. S. N. H. 1862, p. 143. Id., Pr. Ess. Inst.ui, 1863, p. 160. 

Uria alga, Briinnich, Orn. Bor. 1764, p. 28, No. 112. Ringvise ''simillima, ex- 
ceptis rectricibus totis nigris." 

Columbus langvia, " Plaflf, Reise n. Isl. p. 562 ;" fide Bryant. 

Colymhui troile, var. jff, Donndorff, Beytr. Zool. ii, pt. i, 1794, p. 875 ; quotes 
Briinnich's No. 112 {alga), and Latham's, No. 1, var. y (also alga). 

Colymbus troile, var. y, DonndorCF, Beytr. Zool. ii, pt. i, 1794, p. 876. " Colym- 
bus annulo oculorum et linea pone ocnlos albis." Quotes Muller, Zool. dan. 
Prod. p. 19, No. 152a. 

Uria lachrgmans, La Pylaie. " (^horis. Voyages Pitt, autour du monde, 23 ;" 
fide Bryant. Yarrell, Brit. Birds, iii, p. 351. Temminck, Man. iv, p. 574. 
Gould, B. Eur. v, 1837, pi. 397. Macgillivray, Hist. Brit. B., ii, 1852, p. 326. 

Uria leucopsiSj Brehem, " Vog. iii, p. 880.'^ 

Uria leucophthalmosj Faber, Isis v. Oken, 1824, p. 146. Thompson, Nat. Hist. 
Ireland, iii, 1851, p. 211. 

Uria troille Imcophlhalmus, Faber, Prod. Isl. Orn. 1822, p. 42. 

Uria troiUj Bonaparte, Synopsis, 1828, p. 424. Two species confused. Not 
Colymbua troille Linn., nor Uria troille Brunn. Audubon, Orn. Biogr. 1835, 
iii, p. 142, pi. 218, fig. 1 ; oct. ed. vii, pi. 473, fig. 1. Figure 2 represents 
troile, of which the author considers the present species to be the adult. Gi- 
raud. Birds Long Island, 1844, p. 376. 

American and European coasts and islands of the North Atlantic. On the 
American coast, breeds in the Gulf of St. Lawrence ; in winter ranges south to 
the southern extremity of New England. Habitat the same as that of troiUf 
with which it is usually found in intimate association. Spec, in Mus. Acad. 
Philada., Mus. Smiths. Inst., Cab. G. N. Lawrence. 

Absolutely identical with L. troile, except in having a white ring around, and 
white line behind, the eye. The white ring occupies the margins of both eye- 
lids, forming a perfect circle, posteriorly continuous with the white line which 
occupies the furrow in the plumage, and is an inch or more long. 

The changes of plumage of this species, and the individual differences to 
which it is subject, are absolutely identical with those of L. troile. The white 
ring and line are usually, if not always, present in winter specimens. 

The white ring and line are said to be sometimes wanting. But specimens 
without this character cannot be distinguished from L. troile. 

None of the specimens contained in American museums offer any grounds 
for contradiction of the preceding statements. 

Such being the facts in the case, each one must be allowed to determine for 
himself the relationship of L. ringvia to L. troille, according to the notion he 
may entertain of species. In forming an opinion, the facts must be home in 
mind that the two kinds of Guillemots are always found intimately associated, 
and that they are known to copulate with each other. 

It is probable that the peculiar character upon which the species rests is an 
individual peculiarity, not a specific difference. 

This bird appears to have been first described and named by Brunnich under 
the designation ringvia. Alga of this author is the same bird without white 
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110. Not of 



tips to the secondaries. Subsequently several names have been proposed, as 
will be seen bj the synonymy adduced ; each based upon the head-markings. 
The bird has also frequently been described as troikf var. 

LoMViA OALiFORNiCA, {Bryant^) Cottes, 

t Cepphus lomviaj Pallas, Zoog. R.-A. ii, 1811, p. 345, synon. excl. 
Una troiUj Newberry, Pacific R. R. Rep. vi, pt. iv, 1857, p. 

authors. (Coast of California ) 
Uria Briinnichiiy Heermann, Pacific Rr. Rep. x, 1859, Route to California, 

Birds, p. 75 ; synon. excl. Not of authors. (Farrallone Islands.) 
Catarractes califomicus^ Bryant, Monogr. Gen. Cat. Pr. Bost. 9oc. N. H., 1861, 

p. 11, figs. 3 and 5. (Farrallone Islands, coast of California.) 

Pacific coast of North America. Farrallone Islands, coast of California ; 
breeding ; (Mus. Smiths. Inst, and Cab. H. Bryant ; the types of the species :) 
Sitka, Russian America ; wintering ; Mus. Smiths. Inst.) 




Fig. 16.— XowitCa catifomiea, (Bry.) Nat shse. 

(No. 17404, Mus. Smiths. A type of the species.) Entirely like troUe^ except 
in the form of the bill. Bill somewhat longer than that of troUe, on an 
average ; deeper at the base, less decurved towards the tip, the several outlines 
straighter. Culmen straight to near the tip, then moderately deflexed ; rictus 
almost perfectly straight in its entire length, the commissural edge of the 
upper mandible toward its base somewhat expanded and everted, as in avarbag^ 
thongh not to the same degree ; the feathers on the side of the upper mandible 
not covering the tomial edge until very near the angula oris ; gonys perfectly 
straight and very long, with a corresponding shortness of the mandibular 
rami ; the angle at symphysis prominent, acute. " Iris white," (collector's 
label.) Length 16-00; extent 27-00, (label ;) wing 8-00; tail 2-25; tarsus 
1*40, middle toe and claw 2-25, outer do. 2-10, inner do. 1*70 ; bill along culmen 
1*90, along rictus 2*90, along gonys 1.30 ; its depth at angle of gonys -60, its 
^dth opposite base of nostrils -35. 

Winter plumage. — (No. 46522, Mus. Smiths. Sitka, Nov. 1866.) In this speci- 
men the bill is shorter (1*75 along culmen) than in the type above described, 
and the culmen and rictus are more decurved. The peculiar shape, however, 
is still preserved, the lower mandible being deep and very prominent at the 
eminentia symphysis. The bird is probably one of the first winter. The 
plumage is entirely parallel with that of troUe at the corresponding season. 
The upper parts are fuUv as dark as in the average of winter specimens of the 
latter species. The white of the under parts extends to the bill, and along the 
edge of the under mandible and eyes. Further back it invades the sides of 
the occiput and nape, where it is separated from the white of the throat by a 
prominent well defined spur of dark color protruding from the eye. 
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As sUted bj Dr. Brrant, the dark parts of this species are rather |Mder ia 
tint thAQ the average of those of trotU. But this is not a diagnostic featara, 
for it does not hold good in perhaps eren a majoritj of instances. The ilia, 
according to the label, is white ; but Dr. Bryant remarks that he can hardl/ 
credit this ; though if constant it would be a strong character. The onlj re- 
liable diagnostic features are found in the shape of the bill, as just described. 
In §\t'i\e of the moderate amount of individual variation to which the bill is 
subject, it always preserves its peculiar shape, which is saflBciently dilTereBt 
from that of troiU to attract attention without direct comparison of spectmeBS. 
One feature which appears to have escaped Dr. Bryant's attention lies in tha 
inflation and eversion of the basal portion of the tomia of the upper mandible, 
and their comparatively scanty feathering. This is an approach towards tha 
peculiar character of tvarbag^ though by no means attaining such dcvelopOMBt 
as in that species. It is readily appreciable in amount in the majoritj of 
specimens. 

It i.< worthy of note, that the peculiarities of bill which characterize tbii 
species as compared with troiU^ are very much the same as those found ia ilia 
bill of U. coiumba, as compared with U. grylU. 

It is also to be observed, that the ringvia style of Murre has not been foond 
on the Pacific coast. Should the probability of iu nou-occurrence become a 
certaintv. the obvious inference would be additional evidence in favor of the 

« 

specific distinction of califomua. 

Numerous examples of this species are in the Smithsonian Mnsenm, among 
them Dr. Bryant's types. The bird breeds much further south than its Atian* 
tic representative, occurring in summer on the coast of California. 

Among the specimens enumerated in the •* Birds of North America" bj 
Mr. Cassin, under head of Una ringvia^ are two examples of this species, froa 
Caliturnia. It is possible that this species rather than troUf is alluded to bj 
Pallas under the name of CepphuM inmvia. 

The figure is not a very good representation, the culmen and gonys not being 
straight enough. The under mandible, however, is well delineated. 

LoMviA SVARBAO, (Brunn.) Coues. 

Alca lomvia, Llnn'd^us, Syst. Nat. Ed. x, 1758, p. 1.30, No. 4. ** Rostro l«Ti 

oblongo, mandibula superiore marginc flavescente." 
Vriti Itmtrta. Bryant, Proc. Bost. Sue N. H., May, 1861, p. 75. Not of aathort| 

which is generally applied to troilie Linn. 
Catarrttctt4 iomvta, Bryant, Mon. Gen. Cat. in Pr. B. S. N. H. 186!, p. 9, figs. 

I and 4. Verrill, Proc. Essex Inst, iii, 1863, p. ICO. 
^ rill (roi//^, Brunn ich. Orn. Bor. 1764, p. 27, No. 109. '* Rostro Iatior« ti 

breviore, cujus margines, etiam in exsiccatas exuviis, fiavescant." Not 

Coiymhu9 troilU Linn. 
Crut ivarlrt/g, Brunnich, Om. Bor. 1764, p. 27, No. 110. Winter plumage. 
Ceppkua arra, Pallas, Zoog. R.-A. ii. 1811, p. 347. 
6Via flrro, Keyserling and Blasius. Wirb. Europ. 1840, p. 237. Cassin, Pr. 

A. N S. Phila. 1802, p. 324. (Northwest coast of America.) Naumann, 

Naturg. Vog. Deutsch. xii. 1847, p. 536. pi. 333. 
l/ria (Aomrid) arra, Bonaparte, Tabl. Comp. Pelag. Comptes Rendus, 185^ 

xlii. p. 774. 
Una < Catarartea) arra, Cassin, Baird's B. N. A., 1858, p. 914. 
rica arra, Schlegel. Trinatores -Mus. Pays-Bas, livr. ix, 1867, p. 16. 
Una BrUnnichti, Sabine, Trans. Linn. Soc. xii, 1818. p. 538. Terominck, Han. 

Orn. 1820, ii, p. 1*24. Bonaparte, Synopsis, 1828, p. 424. Nuttall. Man. 

l^rn. ii, p. 521*. Temminrk, .Man. Om. ii. p. 570 : p. 924. Reinhardt, Natar. 

Bidrag. p. 18, No. 88. Varrell. Brit. Birds, p. 348. Swainson and Rich* 

ardsoii. F. B. A. 1831, ii, p. 477. Gould, Birds Europ. v, 1837, pi. 398. 

Audubon, Orn. Biog. iii, 1835, p. 336, pi. 345 ; oct. ed. vii, pi. 472. Pea- 

bodj, Rep. Nat.HisU Mass. Birds, 1840, p. 400. Gray, Gen. Birds, iii, 1849, 
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p. 644. Thompson, Nat. Hist. Ireland, iii, 1851, p. 213. Macgillivray, Hist. 

Brit. Birds, ii, 1852, p. 314. 
Uria (Lomvia) Briinnichiiy Brandt, Bull. Acad. St. Petersb. 183Y, ii, p. 345. 
I7ria Francsiij Leach, Trans. Linn. Soc. xii, 1818, p. 588. Stephens, Shaw's 

Gen. Zool. xii, 1824, p. 243, pi. 62, fig. 2. Giraud, Birds Long Island, 1844, 

p. 377. DeKay, New York Zoolog. Birds, 1844, p. 2«0. Peabody, Rep. 

Birds Massachusetts, p. 400. 
Uria polar is y Brehm. 

Coast of the North Atlantic and Pacific, and of the Arctic Seas. Herald 
Island, (Mus. Smiths.) In winter, on the American coast south to New 
Hampshire, (author's Cabinet) and New Jersey, (Mus. Acad. Philada.) Breeds 
in the Gulf of St. Lawrence, (Bryant ) 

Form subtypical of the genus. Bill short, hardly exceeding the tarsus in 
length of culmen, very stout, wide and deep at the base ; culmen curved in 
its whole length ; rictus straight for about half its length, then much deflexed ; 
gonys long, its outline decidedly concave ; mandibular rami short, eminentia 
symphysis very prominent ; tomial edges of the upper mandible in their basal 
half turgid, and entirely bare of feathers. Slightly larger, and rather more 
robustly organized than troile. In other respects of form identical with 
troile ; the plumage and its changes also the same. The turgid portion of the 
tomia of the upper mandible flesh colored in life, becoming yellowish in the 
dried state. 

Length 18-00; extent 32-00 ; wing 8-50 ; tail 2-25; tarsus 1-25, middle toe 
and claw 2-10, outer do. 1-90, inner do. 1-60, bill along culmen 1-40, along 
rictus 2-20, along gonys -90, depth at eminentia symphysis -55, width at base of 
nostrils -30, at augula oris -80. 

The peculiar shape of the bill strongly characterizes this species. It is a 
rather more robust bird than troUe^ and upon an average a little larger. The 
colors of the plumage are not very appreciably different ; perhaps slightly 
darker, and tending a little more decidedly :towards a slaty or plumbeous hue, 
particularly in winter. The seasonal changes are precisely the same. The 
only decided difference in color lies in the whitish or yellowish hue of the 
expanded lomia of the upper mandible. 

Briinnich's Guillemot appears to be the most boreal species of the genus, 
frequenting the Arctic seas, as well as more temperate latitudes. At the same 
time it has been found further south in winter, on the Atlantic coast of North 
America, than the other species ; and is of frequent occurrence on the United 
States coast at that season. It is also of constant occurrence in the North 
Pacific. 

This is unquestionably the Alca lomvia of Linnaeus, 1758. The name should 
stand for the species, were it not now in use for the genus. It has been jnore 
usually employed for troile. The troile of Briinnich is unmistakeably this spe- 
cies, but is preoccupied by its Linnean application for the common species. 
Svarbag^ Briinnich, comes next in order. This is based upon the winter plum- 
age, and must stand as the specific designation of the bird. Pallas named it 
Cepphus arra in 1811 ; and Sabine renamed it Uria Brilnnichii in 1818. Both 
these names, but particularly the latter, are in very general employ at the pre- 
sent day. Francsii of Leach, 1818, also this species, has never had much of a 
run with writers. 



list of BIBDS collected in Southern Arizona by Dr. E. Palmer ; with remarks. 

I 

BY DR. ELLIOTT- COUES, U. 8. A. 

Dr. Palmer has kindly transmitted to me a list of the birds collected by him 
at Camp Grant, aboat sixty miles east of Tucson, Arizona, during the present 
year. The species are identified by Prof. Baird. The collection contains four 
species (marked with an asterisk in the following list) not previoasly accre- 
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dited to the Territory. Althongh hy no means a complete exponent of th« 
birds of Soatliern Arizona, the list is valuable in clearly indicating tome differ* 
eiues l)etweeu tin* avifaunas of the southern <lest>rt and northern mooataiooiM 
portions of the Territory. Compare the species mentioned below with those 
1 haracterizing the Fort Whipple fauna, as eluciilated in my ** Prodromo,** 
Pr. A. N. 5?. Vhila. Jan. 18UU. 

In my " Prodrome," 245 species are enumerated ; one of which (Orthiota 

jhtt'rola) was inserted by mistake. The present collection raises the namber 

to 124*^. The various species mentioned passim in my pap«*r as of probahlr 

(K'currence, will, when substantiatetl as inhabitants of the Territory, farther 

increase the number to about 200. 

Some manuscript notes with which Dr. Palmer has favored me are placed 
in quotation marks. Species known to occur throughout the Territory &re in 
small capitals ; others in italics. 

Catiiartes Ai'RA, Liuu. 

Falco sPARVEKirs, Linn. 

AtoiiMTKR CooPBUi, Bonap. 

** Nesting, June 1st, in crotches of cottonwood trees along river bottoms." 

AyriLA cANADExsis, Liuu. 
One of the soulhcrmost localities on rword for this species. 

(Jtortfccyx californlanuH^ Less. 

Cliittly southern and western Arizona. Rare or casual at FoK Whipple. 
" Very destructive to small animals, snakes, and hard-shelled insects.'* 

Chordeihs texmginy Lawr. 

riiiefly southern and western Arizona. Not observed at Fort Whipple, 
where C Uenryi is abundant. 

CenfiiruH uropi/'jialis^ Haird. 
Chiefly southern and western Arizona. Rare or accidental at Fort Whipple. 

MviARcurs MKXUANrs, Kaup. 

**ls very fon<i of hovering aroun<l the t?iant cactus, O reus gigani tun, wh«»n 
in bloom, to catch the wa.^ps and l)ees. Builds a loosely constmcted, flat nest, 
otlen in dwelling-houses." 

t^AYi>RMS ^AYl S, lk)n. 

Tlie e^g of this s{M*cies, Prof. Baird writes me, is much like that of Empid^^ 
nai Tradln. Dr. l*almer's sj>ecimens are the tirst ones ever obtained. ''The 
uest was procured May I5tl, from the eaves of a house The parent birds, when 
alarmed, iiovere<l alN)ut uttering plaintive cries, and returne<l to renew their 
mournful not«s for several days after the invaj>ion of their home.'* 

Pitr^cfhalu* merii-anw*^ i^clater, P. Z. S. 18.*»1), p. 45. 

S»utliern and western Arizona. Has not ()een fouml as high as Fort 
Whipple. 

A'tiiis Cnaiit^ Bouro. 

Chiefly southern and western : perhaps to Fort Whipple. 

Ti'tcftihis Affiiruiri^ Bourc. 

I inclu'l»»d this sptM'ies in my '* Prodronin ♦♦ (p. 20), mainly on the strength 
of it?* «Kcurrence in the Colorado Valley, very near the river (Mojave Kiter, 
/>r. J. a. Co'jfr), Dr. i*almer is, I believe, the first to det»'Ct it actually 
within the Territorial limits. Possibly it should be in small capitals. **Neat 
f*ix feet high, in a bush, in a deep ravine.'* 

TiKt'i s vi*«UATORirs, Linn. 

SlALlA MKXli A5A, SwaiUs. 

A.^Tiii's LcitoviciAsrs, Licht. 
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Pthanga ludoviciana, Wils. 

Db^dboeca Audcboki, Towds. 

D. ssTivAf GmeL 

MnoDiocTBS PusiLLUs, Wils. 

Campylorhynchus brunneicapillusy Lafres. 

Chiffly southern and western Arizona. *'BniIds between the arms of the 
giant cactas, and among the branches of more arborescent ones ; also in the 
shrab called * palo verde * by the Mexicans " {Fouqueriai), ** A nest taken 
May 15th was of an elongated shape, loosely built of straws and sticks ; the 
foundation thick, raising the eggs to the middle of the nest. The orifice in 
the side of the nest was small, and partially concealed by loose out-hanging 
materials." 

Salpinctes obsoletus, Say. 
Throughout the Territory, but most abundant in its warmer portions. 

*Harporhynchu8 curvirostris, Cab. 

My remarks (Prodrome, p. 29) upon Dr. Heermann's notice of this species 
are to be cancelled, as not pertinent. Dr. H.'s specimen is commented upon 
by Baird (B. N. A. 1858, p. 352), and referred with a query lo H. curvirostris. 
Dr. Palmer's specimens add the species to the Territory. *' Rare. Builds in 
arborescent cactuses, a few feet from the ground. The nest is upright, with 
loose twigs projecting all around. Two eggs were found in one.'' 

Vireo pusillus, Coues, Prodrome, p. 40. Baird, Review, p. 360. V. Belli, 
Cooper, (nee And.) Pr. Cal. Acad. Nat. Sci. p. 122. 
First obtained by Mr. Xantus at Cape St. Lucas ; then by Dr. Cooper at San 
Diego, Cal. ; then by the writer at Date Creek, a little south of Whipple. 
The present specimens further extend its range. It should perhaps be in 
small capitals. Dr. Palmer has obtained the eggs. 

Phaxopepla nitens, Swains. 

*' Feeds upon the berries of the parasitic plant" (Arceuthobium ? Phora- 
dendron f) *' which grows on the large mezquite trees. Is extremely shy, with 
a quick, high flight." 

ICTERIA LONOICAUOA. Lawr. 

*' Nests in thick underbrush. Feeds upon wild currants." 

Auriparun JlavicepSf Sundevall. 

Southern and western. Not found in the mountainous districts. *' Builds 
upon the outer limbs of bushes along shady river banks. The weight of tlie 
nest often causes the limb to hang nearly to the ground." 

Cabpodaccs frontalis. Say. 
Chhtsomitris psaltria, Say. 
ZoNOTRicHiA Gambbli, Nuttall. 

POOECBTES GRAMINBUS, Gm. 

Chondestbs obammaca. Say. 
Mblospiza fallax, Baird. 
Spizblla Bebweri, Cassin. 
Spizblla socialis, Wils. 

Poofpiza bilineata, Cassin. 

Perhaps to be in small capitals ; but certainly most abundant in southern 
and western Arizona. '* A nest containing three eggs was built in a dwarf 
mezquite bush, a few inches from the ground." 

Calamoxpiza bicolor^ Towns. 
I did not find this species at Fort Whipple, and have no reason to believe 
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that it occara in northern Arizona, though it is fonnd mncb farther north 
(Kansas, Nebraska, etc.)f along other meridiand of longitude. But it i« never- 
thttless common in the Gila Valley, and thence extenda to the Pacific, tboogh 
it does not reach the ocean in the latitudes of Upper California, Oregon and 
Washington. There is something peculiar in its distribution, not satiafactorilj 
explained upon any hypothesis touching the climate or physical geography of 
the regions inhabited by it. 

*Car(iinali» iijneu.*, Baird, Pr. A. N. 8. Philad. 1859. 

Not before recorded from Arizona. This is a Cape St. Lucas species, which, 
as I remarked ( Prodrome, p. 54), was to be expf cted to occur in sonthem 
Arizona, though I had at that time no authority for including it is my li^st* 
Its present acquisition is a matter of much interest. 

Pyrrhuloxia sinuata^ Ronap. 
Confined to the southern districts. 

GriRACA MELA NocRpn ALA, Swaius. 

*' Builds a flattish nest in crotches of young willows, a few feet from the 
ground.'* 

PiPILO CHLORCRA, ToWUS. 

Pijtifo m* soleucus, Baird. 

Chiefly southern and western Arizona, but extends very near Fort Whipplo. 
Dr. Palmer .^ays that it nests in much the same situations as those selecte«l hj 
the Icteria lonyicnuda. 

PipHo Ahtrtiiy Baird. 

This, and the preceding species, are nearly identical in their range, and are 
the characteristic species of the genus in the Gila and Colorado Valleys. Will 
not P. alhigula (Baird, Pr. A. N. S. Phila. 1^59 ; from Cape ISt. Lucas) bo 
hereafter detected in south-western Arizona f 

MOLOTIIRUS PBCORIS, Gm. 
AOBL^US ? 

Xantuo< Bi'HALrs icTKRdCEPUALrs, Bonap. 

*!' terun fucuHnfugy Swains. 

An aotiui!<ition. Not previously detected in the United States, except in 
the vallny of the Lower Rio Grande. /. Bullorkii has been hitherto the onlj 
Oriole accredited to the Territory. 

SxrRXELLA 5E«jlfx:ta, And. 

CuRvi'K cAuwivoHr>», Bartram. 

LoPiioKTYX Gamiirli, Nutt. 

*' In early pprin^ the Quail feed much upon roezquite seed, and the tender 
phoots of a certain aromatic plant. The nest, built among underbruitb along 
the rirer bottoms, is merely a small shallow depression, thinly lined with soft 
gra((!(, leaves and feathers. The eggs are almost exactly like those of tho 
California Quail.'* (I^ale buff, or yellowish-white, blotched and spotted all 
over with difl'ereut shades of brown ; of the usual shape in this family.) 

MKI.R\iiKlH MEXICAIIA, Gould. 

(Generally distributed throughout Arizona and New Mexico ; but rare in 
certain localities, and extremely abundant in others. 

.KtiiALiTis TiKTipiRrH, Lino. 

Fl'LICA AMKKICANA, Gmel. 

Bek.xicla lirTcni9!<i, Kicharilson. 
Qt'iKQCEDCLa CTAXorT£RA, VieiU. 
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*Loi»HODTTBS CTcnxATTs, Gmel. 

Not before recorded from the Territorr, though its occarrence was to hare 
beeo anticipated. (Cf. Prodrome, p. ^) 

PoDicKps coRsrrrs, Gmel. 



Jan, 2SiL 
Mr. Cassix, Vice-President, in the Chair. 

Thirty-one members present. 

The following gentlemen were transferred from the list of members 
to that of correspondents : Jos. Jones, M.D. ; W. F. Reynolds, U. S. 
Top. Eng. 

Dr. Allen's resignation as Corresponding Secretary was read and 
accepted. 

The following Committees were elected for 1868 : 

Ethnology, — ^J. Aitken Meigs, S. S. Haldeman, F. V. Hayden. 

Entomology and Crustacea. — John L. Le Conte, J. H. B. Bland, 
Try on Reakirt. 

* 

Comparative Anatomy and General Zoology. — Joseph Leidy, Har- 
rison Allen, S. B. Howell. 

Ornithology. — John Cassin, Spencer F. Baird, B. A. Hoopes. 

Mammalogy. — Harrison Allen, E. D. Cope, John Cassin. 

Concholoyy. — Geo. W. Tryon, Jr., Rey. E. R. Beadle, C. F. Parker. 

Herpetology and Idhyology. — Edward D. Cope, S. Wier Mitchell, 
Chas. Shaeiier. 

Geology. — Isaac Lea, F. V. Hayden, T. A. Conrad. 

Physics. — Robt. Bridges, R. E. Rogers, Jacob Ennis. 

Library. — Jos. Leidy, John Cassin, Robert Bridges. 

Botany. — Elias Durand, Aubrey H. Smith, Elias Diffeubaugh. 

Mineralogy. — Wm. S. Vaux, S. R. Roberts, Jos. Willcox. 

Palceoniology. — T. A. Conrad, Jos. Leidy, Wm. ^I. Gabb. 

Proceedings. — ^Joseph Leidy, Wm. S. Vaux, John Cassin, Robt. 
Bridges, Geo. W. Tryon, Jr. 

Prof. Edw. D. Cope was elected Corresponding Secretary. 



Feb. 4th. 
The President, Dr. Hays, in the Chair. 
Forty-one members present. 

E. D. Cope made some observations oa the living inhabitants of cares in 
south-western Virginia. He said he had examined some fifteen, which were 
not generally known ; one of them, Spruce Run Cave, in Giiee county, for a 
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daries. Four tranalncent ochreons spots on the primaries; the first Ur^re 
and near the end of tlie cell, its of trapezoidal form, with an angular ind<*iitA- 
tion upon tlie outer side ; the second, also trapezoidal, hut leiis than the pn^- 
ceding, i!< contained within the second and third median vein'ets, and situated 
midway In'tween the tirst and the outer margin ; the thinl, resembling an 
irregular right-aneletl triangle, is aligned on the first median veinlet, with 
the second and fourth, which last is small and ol>ovate, plac^-d on the sub* 
median vein just beyon<l its middle; a curved ash-gray bar, widest oentrallj, 
and tapering ut either end, extends hetvreen these last spots and the cell from 
the subniedian vein to the second median veinlet, touching above the npprr 
angle of the third spot, and l>elow the inner portion of the ovoid. 

Secondaries immaculate; fringe ochreous yellow, lightly cat with broim ; 
expanse H'l.) inches. 

Undenieath, the primaries have an ash brown apical triangular patch, sep- 
arated by a brown bar from an irregular purplish ashy l>**It, extending from 
the margin down to the second translucent spot, anil which contains a darker 
spot near the middle of its inner margin ; tlie costa Wtween this Wit, and a 
prile ochreous spot re>tir.g thereon, above the translucent sj»ot in the cell, is 
reddish brown ; the fourth spot of the upi>er surface is covered by a large 
pale yellow ovoidal spot ; the ashy bar is wanting. 

SecomlarifS pale purplish brown, with darker velvet maroon brown shadifs, 
formed into three prominent areas, viz., a broa<l lK>rder, a large central patch, 
and another resting on and l>elow the middle of the costa ; there are also two 
\>Ui>'Al bard and a series ut connected lunul.T l>etween the <*entral patch and 
the marginal band. Antennri' brown ; club ochreous l>euedth. 

Huh. — ** Mexico, near Vera Cruz." \Vm. 11. Kdwards. 

r)3. l*TK«»rS (rRo]{(}|NA, UOV. Sp. 

Upper surface black, with ashy shades, and waved brown lines traversing 
the surface. Primaries : a white spot oo<'upies the nn<ldle of the cell ; beyond 
a mesial white hnntl, brok«'n into two parts, of which the lower occupies the 
central portion of tlie rir>t nn-liuu interspate ; the upper ixtends fnmi beyond 
this to the costa; on the margin, uiidway l»etween this band and the a|>ex are 
two small white ^pots ; there is an indistinct series of submarginal black 
si>ots. each havim; a minute whitish or gray point, sometimes enlarging into 
an rnclosin^ t resi«nt, attached to its out^r exiicmity. 

Set ondari»*s : a broad mesial ban<l, biOd on the costa; below, a stnatted 
irrH;;ular line; both white ; a submarginal >eries of indistinct si>ots. Fringe 
brown, white towards the anal angle; expanse l-*Jr> — l-r» inrhes. 

l{el*»w, primarie>« ; ;iu obU>ng white <la^h in the cell; the central band as 
aUive : an ablire\iated si-ries of three or lour white spots run down from the 
co^ta. in phiie of the two on the upper surface ; along the outer mar)(in a 
^erieo of large white oblong dashes, l>ecoming brownish towanls the a|»ez, 
an<l rontaiumg each a roun led dark brown spot — in the lowest, the spot is 
geminat«>. 

Secondaries white, or soiled white, more or less brown towanis the Uise : a 
sulK'entral m iculate row of brown spots, of which three or four are coutigu* 
ou^, lowarlrt the abdominal margin, and two distinct ones nearer the costa; 
alout; the outer margin are couni-ctuil lunul«\', rarely coalescing with the i^pota 
of th»« inner row. 

lUtily hUivr bia«-k ; the riuk's of the alnlomen marked with whitish hairs, 
unil'Tnt'ath white; palpi white, exirptiug the terminal article, which is 
blark. Antenn.e brown, with incom]>lele wliite annulatious, club tipped with 
f»'r^ut:inon^. 

//i'. — "Mexico, ne.ar Vera Crui." Wni. H. E<lwar«ls. 

I>.«dicated to my cou.hIii, Mr. <iet». W. Tryou, Jr., the distinguished Con- 
chojokii^i, an a sligiit acknowledgement of his unvarying kind assistance in 
mv htudies. 
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Feb. 25th, 
The President, Dr. Hays, in the Chair. 

Twenty-six members present. 

The deaths of the following gentlemen were announced : Marcel 
de Serres, Tobias Wagner, and Gen. Geo. A. McCall. 

The following gentlemen were elected members : Stephen Morris, 
Thos. T. Tasker, Jr., Stephen P. M. Tasker, Henry G. Morris, Jas. 
E. Caldwell and C. Newlin Peirce. 

On favorable report of the Committee, the following paper was 
ordered to be published : 

Descriptions of soma new species of Diarnal LEPIDOPTERA. 

Series III. 
BY TRYON REAKIRT. 

51. Lyc^na marina, nov. sp. 

Mile. Upper surface lustrous violet blue, edged with a narrow black line ; 
usually towards the anal angle there are two rounded black spots ; these are, 
howevfr, sometimes obsolete ; fringe white ; expanse '8 — 1 inch. 

Underneath soiled white ; fore wings' costa, brown ; from the base, five 
transverse bands extend across the wing from the costa to the inner margin ; 
the fourth and fifth are sometimes interrupted on the second median veinlet ; 
a sixth runs down from the. costa to the same nervnle, and a seventh and 
narrower one reaches onlj the third nervule ; following these there is a sub- 
marginal row of connected lunalse, enclosing oblong darker brown dashes 
between themselves and the margin. 

Upper half of secondaries traversed by numerous brown lines, commonly 
six in number, always interrupted in different points, and dilated and com- 
pressed irregularly ; then there is a soiled white submesial band ; and then 
the series of lunulae, dashes and spots as on the fore wings, rarely confluent ; 
the two spots nearest the anal angle are jet black, irrorated with shining 
green atoms ; and ringed with ochreous-yeilow. 

Body black above, clothed with bluish hairs, whitish beneath ; antennae 
black with whitish annulations. 

Female. Upper surface white, glossed with violet blue at the base ; costa 
of both wings and outer margin of the primaries broadly brown ; the white 
area of the fore-wings is traversed by three maculate brown belts ; one sub- 
basal, the second mesial, the third subapical and merging into the brown 
border. 

Across the disc of the secondaries are several brown rays, and a submargi- 
nal lanulate brown line encloses a marginal series of large rounded brown 
spots, of which the second from the anal angle is always the largest and 
deep brown or black. 

Underneath marked as in the male, but with much less intensity ; the lower 
portions of the transverse bands of the fore wings are frequently obsolete ; on 
both wings they are narrower and less compact, thus increasing the white 
Hpaces ; the submarginal lunulffi and spots, as in the males, wanting some- 
times the ochreons yellow rings. Expanse '87— 1*05 inches. 

^a^. — Orizaba, Mexico. (Coll. Try on Reakirt.) 

** Mexico, near Vera Cruz." Wm. H. Edwards. 

Allied to Lyccena CassiuSf Cram. 

52. GOXILOBA DOLORES, UOV. Sp. 

Upper surface clear brown, with olive brown hairs below the median ner- 
vure of the primaries towards the base, and over the basal half of the secon- 
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npnn the fore wings ; a costal streak, three ohiong apical spotii, and thr«« 
triangular spotd aloug the oater margin of the hind wings, all silrerj white. 
Expaust* 21 1} inches. 

Head, thorax and abdomen, abore blackish brown, below the tbormz i» 
spotted with white, bat no yellow stripes as are in Jemima ; abdomen below 
yellowish. Antennae blackish at base, orange brown beyond, darkening 
towards the apex. 

The fr male does not differ from the male, save in the more ronnded wings, 
and in intensity of coloration. 

i/^//.— Insagasnga, Now Qranada. (Coll. Tryon Reakirt.) 

57. Mbchaiiitis Frajiis, nov. sp. 

Very closely allied to Mfch. M^napis^ Hewits. 

Differa chit'tly in the larger size of the fulrons basal area of the fore wingi ; 
in the invariable presence of a large ronnded black spot, between the first and 
second median reinH ; and in the more common diri.sion of the black portion 
of the hind wings into a central belt, and a terminal border. 

Underneath as in M^napi-i^ with the above differences. 

JJah. — Insagasnga, New Qrana«la. (Coll. Tryon Reakirt.) 

I can hardly believe this to be a local variety of Mt-napis ; both were cap- 
tured at the same place, and time, and throughout a long series of specimone 
I find the differences to remain constant. 

5S. Ptrrhoptoa Bo<jota5a, nov. sp. 

Up|>er surface black, brilliantly glossed with steel blue; the posterior two- 
thinis of the outer margin of the hind wings, is bordered with bright orange 
brown, broadest towanls the anal an>;le, gradually diminishing to the other 
extreme point, and scalloped interiorly. 

Undernnath the same, with perhaps less shining reflections. 

Body and legs glossy blue-black, with orange-brown palpi. Antenna 
bla^k. 

Expanse 2*25 inches. 

//(i/).— Insagasugii, New Grenada. (Coll. Tryon Reakirt.) 

59. rvRors ALA!iA, nov. sp. 

Upper surface wliite, faintly tinged with yellowish ; costa of primaries, and 
a large apical patch, covering the outer twoUfths of the wing, dark brown : 
ih^ latter, which is concaved interiorly, and traversed by darker brown 
vifin;*, presents a transverse, indistinct, white macular, narrow sabapioal 
lunl, freijuently entirely olwolete. 

S**con(lari<*s with an irregular narrow brown border, from which brown 
Vfins rife a short distance into the area of the wing. 

Fringe of primaries brown ; of secondaries, first narrowly white, bordered 
externally with brown, forming two parallel lines around the whole onter 
margins. 

Underneath chiefly as al>ove, with the brown more diluted, and the white 
subapical band of the primaries, and the whde white surface of the fecon- 
dari* s, replace«l with ochreous yellow ; the former consists of six distinct 
»pots, of which the two l(»wer are the largest, and extend to the outer margin; 
tne white basal area of the fore wings is more or W*^ tinged with yellow. 

On the secondaries, the veins are all linetl with black, and there are two 
diffused brown patches ; one l>elow the centre of the wing and towards the 
alHiouiinal margin, the other on the outer e<lge near its middle. 

Expanse I 70 inches. 

Thorax and abiomen alwve black, clothed with whitish hsirs ; the latter, 
Ih'Iou-, yellow, with a double brown stripe: head palpi, and antenoie brown; 
a yellow collar al>ove the first. 

//a^. — lusagasugii. New (iranada. (Coll. Tryon Reakirt.) 
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54. CiRRocHBOA TTCHB, Peldt»r. 

(^ Felder, Wiener, Entom. Monatsohr. v, p. 301, n. 13, (1861.) 

Female. Upper surface oclireou3 brown ; a broad pale belt crosses the 
outer half of the forewinga, bordered interiorly by a gradually diminishing 
waved dark brown bar, broadest below the subcostal vein, and becoming obso- 
lete towards the inner margin ; the outer margin is dark brown, interior to 
which are two angulated transverse lines, the outer being brownish black and 
complete, the inner brownish ochreous, and obsolete in its lower portion ; 
three indistinct brownish spots arise from the inner margin in the pale belt, 
decreasing in size upward. 

On the secondaries the transverse belt is suflfused with the ochreous ground 
color, and contains six rounded or oval black spots — there being none in the 
discoidal interspace ; the anterior narrow black line, and the posterior 
lunulate or angulated lines, — three of these on the hind wings, — are all com- 
plete, extending from the costal to the abdominal margin, and anal angle. 

Underneath pale ochreous, the markings of the upper surface repeated in 
pale shades; the outer half of the wing glossed with lilacine ; a continuous 
lilaceous band underneath the mesial brown line. Expanse 2*75 inches. 

Antennae black, bright ferruginous underneath, and upon the club. 

l/a6.— Mindoro. {Dr, Chas. Semper.) (Coll. Tryon Reakirt.) 

I am indebted for this beautiful species, along with many other rarities, 
to Mr. Georg Semper, brother of the celebrated collector. 

65. Papilio Burtoni, nov. sp. 

Size and shape of Pap, Leucaspis, Godt. 

Male, Upper surface pale greenish yellow ; a very broad, dark brown 
terminal band along the outer margin of both wings ; along the interior edge 
of which band, on the fore wings, is a darker brown stripe, extending from the 
cell to the inner maTgin ; two wide dark brown belts traverse the fore wings, 
both merging into the terminal border— one resting over the end of the cell, 
cuts off a small lunulate piece of the ground color, the other is a mesial 
band, running from the middle of the costa towards the inner angle. 

Upon the border of the hind wings are several pair of imperfect liines, 
composed of lustrous bluish gray atoms ; above the anal angle a yellow 
lune, and above this a red lune, sometimes two of these ; the brown border 
is continued some distance along the abdominal margin. The long slender 
tail terminates with a large yellowish white patch. 

Underneath mainly as above ; the outer border of both wings is irrorated 
with lilacine atoms, assuming the form of lunulse upon the lower portion 
of the hind wings. Expanse 4 inches. 

Head, throat and abdomen, dark brown. 

Antennae black, with bright orange brown clubs. 

Hab, — Insagasug^, New Granada. (Coll. Tryon Reakirt.) 

This magnificent species was one of a large collection formed by Hon. A. A. 
Burton, near Bogota, and has most appropriately been dedicated to him. 

56. DiRCBiTNA Bairoii, nov. sp. 

Allied to />ir. Jemima^ Hiibn. Wings translucent, ochrjy-yellowish, with 
darker semi-opaque spots and border. 

Male, The fore wings are narrower and more acute than in the related 
species ; the disposition of the pellucid spots upon these is similar to Jemima ; 
their hind margin, however, is black instead of orange-orcheous ; the median 
▼ein is orange to the end of the cell ; all the others black. 

Hind wings ; the black terminal border does not extend so far upon the 
abdominal margin, npon which there is an orange brown patch, and is more 
diffused inwardly ; the basal half of the wipg is ochreous, as are also the veins 
contained therein ; those upon the outer half, which is covered with the black 
shade, are black. 

Underneath as above, with the addition of three apical silvery white spots 
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burial groand on Arch street, above 5th. As it bad to be remored oa the 
closing up of that ground, it was thoagbt best to replace it bjr a new one, 
and the bent stone was given to the Academy on the I5th of November, 
1867. The stone it of white Pennsylvania marble and is 6 ft. 3} in. long, 
by 3 ft. 1 in. wide and 2 in thick. It simply rested on six marble potts, 
without being fastened to them, except imperfectly by mortar, and most hare 
bent merely from its own weight. The posts stood on separate brick foun- 
dations under ground, but the near (northern) middle post of the pictnre 
had sunk so as nc lunger to touch the slab, and the other middle pott bnd 
settled also. The space between the inner sides of the end potts, lengthwise 
of the slab, was 4 ft. 9J in. The stone is bent down in the middle an inch 
and a half from a straight line drawn from the near right hand corner to the 
fur left hand corner (northwest and easr) and half an inch from the line 
drawn cornerwise the other way ; and lengthwise through the middle it is 
bent an inch and a sixteenth from straightness. 



March 'lith, 1868. 

The President, Dr. Hays, in the Chair. 

Forty-two members present. 

The following was presented for publication : 

** Sexual Law in Acer dasycarpum." By Thos. Meehan. 

Prof. Cope exhibited to the Aca<lemy several fragments of a large Enalio* 
saurian, disscovered by the Academy's correspondent at Fort Wallace. Kan*iatf. 
Dr. Theoph. II. Turner. Tortions of two vertebne brought east by Dr. Le Conte 
fn)m his geological survey of the l*acific Railroad route, had previously in«ii- 
cated to the speaker the existence of an animal related to the Plesiosaurus, a.nd 
the recovery of the greater part oftlie reptile had confirmed this affinity. 

The remains consisted of over one lunnlred vertebrip, with numerous por- 
tion.*) of rib;), the greater part of the pelvic and scapular arches, with two long 
bones somewhat like femora. Part of a muzzle, with teeth, belonged to the 
tame animal. 

The species represented a genus differing in important features from Plesio- 
saurus und its near allies. These were the absence of diapophyset on the 
caudal vertebne, and the presence of inferiorly directed plate-like parapophj- 
tes. which took the place of the usual chevron bonet, in the tame position ; 
al.'»o in the presence of chevron-like bones on the inferior surfaces of the ccrri- 
chI Vertebne: further in some details of the scapular and pelvic arches. The 
diupophyses of the dorsal vertebrw originated from the centrum, and not from 
the neural arch. 

In generic features it was related to the Cimoliasanms and Brimosaurut of 
Leidy, so far as the latter are yet known. It differed from both of them in 
lacking diapophyses on the lumbar vertebra*. 

The generaJ form was different from Plesiosaurus in the enormous length of 
the tail, and the relatively shorter cervical region. The total length of the ver- 
tebnil column sent was thirty-one feet ten inches, divided at follows: caudals 
1H It. lo in., dorsals ft. 8 in., cervicals 3 ft. 4 in.; adding for missing cenri- 
cals and cranium at least 2 ft. 6 in., we have a total of 34^ feet. An interval 
of thn'e to f4>ur feet occurred Inrtween the cervicals and dorsals as they lay in 
the rliff from which they were excavated, which if, as is probable, it was occu- 
pied by vertebra* in the animal, would give a length of thirty-eight feet. The 
caudal vertebra' had very compressed centra, and elevated neural and bvmal 
laminv, ajid were of unusually elongate form. Neural archet everywhere on 
the colnmn co-ossified. All the vertebns considerably more constricted me* 
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60. Heliconius Guarica, noy. sp. 

Upper sarface dark brown, glossed with bluish black ; anterior wings crossed 
bj a broad central transverse scarlet band, abruptly terminating after the 
first median yeinlet, and not touching the outer margin ; posterior, immacu- 
late. 

Underneath, the band becomes pale rosy white, edged only with dark pink ; 
the costa of forewings, presents a short basal scarlet bar, that of the hind 
wings a longer yellow one ; upon these are also five basal spots, one yellow, 
surrounded by four scarlet ones. 

Body black, with some yellow stripes on thorax below and a yellow ventral 
stripe ; some yellow spots on the collar ; first and second joints of palpi 
yellow ; third black. Antennse black. 

Expanse 2*65 inches. 

Hab. — Insagasuga, New Granada. (Coll. Tryon Reakirt.) 

Closely allied to HI, Hydara^ Hewits, but constantly differs in the absence 
of a scarlet spot on the upper side of the secondaries. 

In the same number (63) of his ** Exotic Butterflies,'' he has redescribed 
Callidryas Thaurumay Reakirt, as CalL Fiaduna ; his name must therefore be 
regarded as a synonym. 



March 3c?. 
Mr. Vaux, Vice-President, in the Chair. 
Twenty-three members present. 



March \Oth, 
The President, Dr. Hays, in the Chair. 
Forty members present. 

The following papers were presented for publication : 

" A new species of Osmerus." By Thaddeiis Norris. 

" Description of nine new species of Unionidse, from Lake 
Nicaragua, C. A." By Isaac Lea. 

" An examination of the Reptilia and Batrachia obtained by the 
Williams College Expedition to Equador and the Upper Amazon, 
with notes on other species." By Edw. D. Cope. 

A letter was read announcing the death of Sir David Brewster. 
The Publication Committee announced the issue of No. 4 of the 
Proceedings for 1867. 

March 11th. 

The President, Dr. Hays, in the Chair. 

Thirty-three members present. 

Mr. Benj. Smith Lyman made the following remarks on a bent 
marble stone presented by Mr. Edward Shippen to the Academy. 

The bent gravestone of Dr. William Shippen, who died llth July, 1808,. 
and of Alice his wife, who died 25th of March, 1817, was formerly in the 
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that of Profe98or Agassiz, who has exuinined and compared the one with the 
other. I would add that my conjectures as to the new ipccies beio^ foand 
at the terminus of the tide in the tributaries of the Delaware river hare 
proved correct; as I have since ascertained that it is taken in March in the 
Brandy wine below the dam at the head of tide, as well as at the foot of the 
rapid water at Trenton, appearing for a short time before spawotog aod 
apparently only for that purpose. 

My object in this communication is to establish this as a distinct fish and 
give it a specific appellation, as well as to settle any question of prioritj of 
description which may hereafter arise. 

I have pre8ente<i this evening a small vial which holds the contents of the 
stomach of a northern smelt, O. viridinerns^ as being suggestive of the rast 
amount of iish food accessible to marine species in winter as well at in 
summer. The vial contains three shrimps, one of the small fry of some other 
fish, and a half dozen fish ova not quite as large as those of our brook tront. 
The ova have made no projjress in the process of incubation, from which I 
infer that they were seized by the Osmerus as soon as they were ej»^cted, or 
not long after they were deposited by the parent fish. In observing the 
habits of both species above referred to, I have found them to go to the head 
of tide, but no further, for the purpose of spawning. This occurs as soon aa 
the rivers are free from ice in the spring, when the northern smelt is taken 
in such numbers from the Gulf of iSt. Lawrence as sometimes to be used aa 
manure. 



Description of Nine Species of UNIONIDJE from Lake Nioartgua, Centiml 

America. 

BY ISAAC LEA. 

In the " Pn»ceedings of the .\cad. of Nat. Sci.," April, 18r»(3, I described a 
new species of Tritfurtn [Ift/ria Lum.K which I calleil l<tucf(tlata. It was made 
from a sin^^le valve iu a collection from China. In the diagnosis made in the 
Proceedings it wa.>« not mentioned that this vulve was somewhat twi.sled. being 
fearful that the curxeil condition ar(»:<e from accidental circumstances, and 
not trom a normal con<iition like Area forttona, Lin. Sub?e<iuently, in the 
••Journal of the ,\iaderny," vol. iii, an<l in •' Observations on the (Senus I'nio," 
vt>l. vi. I published a full a<<'ount of this peculiarly interesting species, having 
received pt-rfect specimens, one of which was well figured. In this paper I 
thought that. a>» the original nanic iA Inncfotata^ nia<Ie from a siui^le imperfect 
valvr, did not apjdy to the perffct shell, science would be subserved by a de- 
scriptive name. I prtiposrd to call it conforfu, and redescribe«l it under that name 
with full remarks and 4»bservations. At that time it was the onlv member of the 
lamily Cniomii.t. whirh was known not to be ff/uivulve. iSubseciuently, iu de- 
scribini,' a species of Sfmtha, under the name of .\atalrrniiM, I mentioned that it 
was "slightly ineqnivalve." "Journal Acad. Nat. Sci.," vol. vi. and in *• Ob- 
servations on the (lenus rnio." vol. xi. 

In 1.*<»I'» I j»nblished in the ' Proceedings of the Academy* the diagnosis of a 
new I'nto from China, which is rw/yi/ivi/iv and twistt'd. This I named tortMOsut. 
Tin* full •Ur'cription and fi^rure. with remarks, is in a paper which I have pre- 
pared for »he Journal oi the Academy. These couiititute all the tnf(/uivalrt 
npi'cii— ot the family which 1 havi* seen until recently. 

The ctilhction made by the late Mr. Thomas Bridges, botanist, who, during 
his travel- in Central America, visited Lake Nicaragua, has been kindly placed 
in my jM»-<*»".'.i«»n. part by (\>1. K. Jewett. anti part by Mr. \V. M (Jabb. l*nlu*on- 
toloiri-it <»f the CalitoTuia Geob»j.'ical Survey, Very much to my surprise and 
satisfaction I found that several speiies of (/nio and Anodonta had this 
tnetjuiViilvf character. 

It m.iy be lure remarked that there seems to be a j»redisposition. in the 
I'ntontdr of Cvutial America, to this very unusual character in the f'aionidir, 
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dially than in Brimosaurus or Cimoliasaurus, and Done except ceryicals with 
such small antero- posterior diameter as the latter possess. 

The general characters of the species would be presented in a special 
essay. 

He called it Elasmosaurus platyurtjs Cope, from the caudal laminae, and 
the great plate bones of the sternal and pelvic regions. It was a marine 
saurian, whose progression was more largely accomplished by its tail than by 
its paddles. 

The teeth and muzzle showed it to be an ally of Plesiosaurus. The former 
were cylindric, implanted in very deep alveolae, and furnished with a very 
small pulp cavity. The exposed surface closely and sharply striate to the nar- 
rowly acuminate tip. 

The beds were argillaceous, with much gypsum ; the latter mineral coating 
the bones. The age was cretaceous ; perhaps, according to Le Coute, the 
upper middle. The matrix beneath the dorsal vertebrae contained remains of 
perhaps six species of fishes, several ctenoid, among them a known Enchodus, 
and a Sphyraaea, to be called Sph. carinata Cope. 



The complete and mounted skeleton of the fossil Irish Elk, now 
in the Museum, was presented to the Academy by Mr. J. A.Wright. 

On motion the Academy tendered to Mr, Wright a vote of thanks 
for his magnificent donation. 

March Slst 
The President, Dr. Hays, in the Chair. 
Thirty members present. 

The deaths of Mr. Thos. Earp, and Mr. C. F. Hagedorn, were an- 
nounced. 

On leave being granted, the following paper was presented for 
publication : 

" On a new mineral in Cryolite, Ivigtite." By Theo. D. Rand. 

The following gentlemen were elected Members : 

Dr. Thomas B, Reed and Mr. Richard Peltz. 

The following were elected Correspondents : 

Dr. Fred'k Stoliska, of Calcutta, Maj. Geo. Clendon, Jr., of 
Glenn's Falls, N. Y., and Mr. R. H. Stretch, of San Francisco, Cal. 

On favorable report of the Committees, the following papers 
were ordered to be published : 

Bamarks on tlie New Species of OSMEBUS (0. Sergeanti.) 

BY THADDEUS NORRIS. 

At a meeting of the Academy of Natural Sciences, March 26, 1861, the 
writer presented <* Remarks on a new species of Osmerus taken in the Schuyl- 
kill below Fairmoant dam." describing Us specific characteristics as com- 
pared with those of the Northern Smelt, 0. viriducejUy also naming other 
rirers besides the Schuylkill in which it is found. 

Although I was then well convinced of the difference between the two, 
those who composed the committee on Ichthyology could not admit sufficient 
peculiarity in this to constitute it a new species ; I therefore suppressed the 
specific name given above, which I now renew : having no less authority than 
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inirqiiilatorali, antiro ct postico rotundatA : valrulis fiahtcnQihas : natihvs 
)>roniinuIi.<i ; t'[»i(li'rnii(le transverse striata, lenebro8o>viridi, redandnter rmdi* 
ala : inar^arita r.Truleo-alha et vaMe iridescente. 

II ih. — Lake Niearapia, Cent. Amer. Mr. W. M. Gabb. 

ANohoNTA Ohaxaoknsis. — Testa l;«vi. elliptica. subinflata, intrqttiralra, in«- 
qiiilatenili, postire obtuse an^ulata, antice rotunda; valvulifl subtenuihoff ; 
natiliu.^ proniiiiulis ; epiiierniidc vel lutea vol viridi-radiata ; margariUi ccm- 
leo-alba et valdo irideseente. 

JIab. — Lake Nicaragua, Cent. Amer. CoL E. Jewett. 



An Examination of the REPTILIA and BATBACHIA obtained by the Ortaa 
Expedition to Equador and the Upper Ainaton, with notes ta ttkar SpceUe. 

IJY K. D. COPE. 

The exj)eilition for purposes of scientific exploration, to which the present 
paper relates, was undertaken durinjr the autumn and winter of IHfiT— -6. 
n:id»*r the auspices of the Smithsonian Institution. Prof. James Orton, of 
William-J C<dle;:e. Massachusetts. <lin'cte«l the exp<'dition, which was composed 
mainly of students of the same institution. This enterprise, particuIaiiT 
worthy of a popular institution <»f learning of the ^rade and position which 
an American Collejire ou^'hl to occupy, has i>een attended with success in nianj 
departnichts of natural and phy<i< al sciences. In tlie present departnieol, 
TaluaMe in furnishiii;; a reliable key to the history of the mode of creation 
and di>tril)ution of animal life, a consi<lerable amount of material has been 
collecteij. which is reviewed summarily in the followinjr pa^es. 

The pjirty divide*!, a portion ascending the Orinoco Kiver to meet the other 
portion in Eastern Ktpiador. The course of the latter was as follows, m^ I am 
intornied l»y Prof, Ortiui : 

Tliev tir-t touched the continent at Pavta.Peru, and afterwards at Gtiarafjuil ; 
then prtM eed«'d inland over the Andes to <^uito — ct)llectin^ in the rallcy about 
three nuihths ; thence > ia I*afallaeta I on the east slope of the eastern Cordillera j 
and An hiaoua (the lar<:est town in the Oriental part ot Kciuador,) to Napo on 
the Kiver Napo : thence by canoe down the Napo to the Maranon and Aniaxons. 

Tin V collected Heptile>: chiefly from (•uaya(|uil. PaKatanpi (on the west 
hlope ot the western Cordillera south of Chimbora/.o) ; Ambato (in Vallev of 
<^Miito): \\e<.tern >lope td' the volcano Aniisana. I.'tOOO ft. above sea (a small 
bla< k tro.':) .Vn lii.iona — in the depths of the Napo forest (lizards cbieflr;) 
SaiHa Kii".! on the Napo (li/.anl> « hieriy :) Pebas, Peru, on the Marauon — 22^M 
mil* ^ ftMiii the .Vtlaiitic > ouakes chieHy.i and Tabatinga on the Brazilian 
frontier, (^nakes chiefly.) 

CUOCODILIA. 

Cho» o:»in •* AMKRicAMS Liuii. C. acutuf Cuv. 
from (icaNa^uil. 

TKSTUDINATA. 

Ti?«»ri :»o KLKiMiwToiM s, Harlan. 

Frun (iua\a<iu:l. i'lt-ritical with sp. from the <tallapi\^o9 Islands. Thif 
>•..•. '. - pii-iMif^ thi- b'-oad posterior Vertebral >hield of the American T. t a b n* 
1 .i t .1 a::l p «> '. y p h c ni u s. 

Cm L\ Pit \ >ri{i'i:\TiNA Liiin. S« hwei^r:;<'r. 

(hie op tr«>m (»ua\a'(uil, iib'iitiial with nearctic specimens. This sprciei 
t-:iii.*it«-o a •M^e ot •li'>trii>ution unparalleled aiuout; reptile», ran);iu>r an it dues 
tr.'-u till- « d I r'-ji'i!!', of Cunad.i to the ti»ni'l re;;ion of Ki|uador. Peter* has 
a!ri.id\ li-itiie i (Mi.i\.i-pnl a? ii^ nio-t south"ru habitat, via. Mouat^be^., liorlin 
At . 1 •'<■-'. p. »J-'T. 
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while in Mexico, United States and Canada, where so many species have been 
described, there has not been a single one observed. These observations and 
the following: list will, I hope, induce more attention to the investigation, by 
students of Fresh-water Molluscs, of this interesting branch of inquiry. 

List of inequivalve Unionidse. 

Triquetra contorta, China. Unio encarpus, Central America. 

Spatha Natalensis, Africa. Unio Nicaraguensis, Central America. 

• Unio tortuosus, China. Anodonta inaequivalva, Cent. Amer. 

Unio Newcombianus, Cent. America. Anodonta Granadensis, Cent. Amer. 

Unio Gabbianus, Central America. Anodonta lenticularis. Cent. Amer. 

Uxio Nicaraguensis. — Testa sulcata, triangulari, compressa, aliquanto tn«- 
quivalva, inaequilaterali, postice obtuse angulata, antice oblique truncata ; 
valvulis crassiusculis ; natibus prominentibus, subacutis; epidermide olivacea, 
crebris sulcatis indutis, eradiata; dentibus cardinalibus erectis, compressis, 
crenulatis et in valvulo dextro tripartitibus; lateralibus brevibus fonicatisque ; 
margarita argentea et iridescente. 

Habitat. — Lake Nicaragua, Central America. Mr.W. M. Gabb. 

Unio Granadensis. — Testa sulcata, elliptica, subinflata, inaequilaterali, pos- 
tice subangulari, antice rotundata ; valvulis crassiusculis, antice crassioribus ; 
natibus subprominentibus ; epidermide tenebroso-fusca, nigricanti, eradiata ; 
dentibus cardinalibus parviusculis, compressis, erectis crenulatisque ; marga- 
rita alba et iridescente. 

Ifab. — Lake Nicaragua, Cent. Amer. Col. E. Jewett and Mr. W. M. Gabb. 

Unio encarpus. — Testa sulcata, subtriangulari, subinflata, aliquanto imegui- 
valva^ insequilaterali, postice obtuse angulata, antice rotundata ; valvulis sub- 
crassis, antice crassioribus ; natibus prominentibus ; epidermide tenebroso- 
olivacea, encarpiformi, eradiata; dentibus cardinalibus compressis, erectis, 
crenulatis, in valvulo dextro subtripartitibus ; lateralibus obliquis rectisque ; 
margarita albida et iridescente. 

J/ab. — Lake Nicaragua. Mr. W. M. Gabb. 

Unio Gabbianus — Testa sulcata, triangulata, subinflata, aliquanto insequi- 
valvoy inaequilaterali, postice triangulari, antice oblique truncata; valvulis 
crassiusculis, antice aliquanto crassioribus ; natibus prominentibus, ad apices 
retusis; epidermide tenebroso-olivacea, obsolete radiata; dentibus cardinali- 
bus erectis, compressis et valde crenulatis ; lateralibus curtis, obliquis striatis- 
que ; margarita argentea et iridescente. 

Hab. — Lake Nicaragua, Cent. Amer. Col. E. Jewett and Mr. W. M. Gabb. 

Anodonta Bridgesii. — Testa laevi, oblonga, inflata, ina?quilaterali, antice et 
postice rotundata; valvulis pertenuibus; natibus prominulis ; epidermide 
Isevissima, micanti, olivacea, obsolete radiata ; margarita elegantissime iri- 
descente. 

Ilab. — Lake Nicaragua, Cent. Amer. Mr. Thomas Bridges. 

Anodonta inaequivalva. — Testa laevi, obovata, compressa, irmquivalva, in- 
sequilaterali, antice et postice rotundata; valvulis sui)tenuibus ; natibus sub- 
prominentibus ; epidermide vel luteo-viridi vel tenebroso-viridi, obsolete ra- 
diata; margarita caeruleo-alba et valde iridescente. 

Hab, — Lake Nicaragua, Cent. Amer. Mr. W. M. Gabb. 

Anodonta Jbwettiana. — Testa Irevi, suboblonga, valde inflata, infequilater- 
ali, postice rotundata, antice oblique rotundata ; valvulis tenuibus ; natibus 
prominentibus, inflatis ; epidermide olivacea, transverse striata fere sulcata, 
obsolete radiata ; margarita argentea et valde iridescente. 

Hab. — Lake Nicaragua, Cent. Amer. Col. E. Jewett. 

Anodonta lenticularis. — Testa lievi, subrotunda, compressa, ins&quioalva, 
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I^'n^th fruiii end of muzzle to rent 21 « 

" '* '* •• axilla S»*l 

*» " *» ear 5'5 

(Ire.'itest \vi<!tli head 36 

Kroin Najto f»r rpper Maranoii. 

This haiiil^oine lizard ditlers tnnii A. ve rid iao ne U8 Pet in the shorter 
tnu/./le ^vith larjrtT plates ami fewer larjre labials, and in the phortor liiii^;*. a* 
well a.M in coloration. 1 take pleasure in dedieatin^ thii) ^peeie.*^ to Pr«>t'. J*l- 
Urton. of Williams Collejr»\ to whom Scienee is indebted for thi< uutl other 
ypeeies of nnuh interest inehi«led in the present essay. 

l)ii'Lo<;i,ossrs monotkopis Weiginann, Peters. Camilia JamaicfHsis *lruy, Catal. 

Liz. Ikir. Mus. 1 IH. 

This lar^je scink is not an inhabitant of Jamaica, as jfiven by Dr. Ur.iv. bat 
of Kquador. as ^Mven by Prof. Peters in Mus. Herlin. I cannot think it ri)(bt 
that the >pecies shouM bear the name erroneously given, and uccurdin^lT 
adopt Weijrnumn's as above. 

One sp. (No. (JOIM) from C!uaya((uil. 

Centkoi'YX i'klvickps (%>pe. sp. nov. 

This >pcci«'s bears much resemblance in structure and coloration to the 
Monoplocus d o rsa 1 i s (!unthcr. and would seem to be a iutni«'tii' rcprf^en- 
tative in an allie«l genus. The proence of femoral pores in bt>ih srXrs !^rp«- 
rates it generically, and the three additional series of abdominal plated U A 
marked -jpceitic feature. 

Dorsal Si ales small, hexagonal, keeled, graduating into the ftmaller lateral : 
abdominals large. keele<l and mucronate. in fourteen rows: preanals sniiM»th. uf 
e<(ual size (except a marginal row (d small one>) in three oblit|ue d»eriet, 
i^pur> large, appre.ssed, two on each si«le. Caudal scales large, strongly k«r<:lr«l. 
Large scales on top of ftuit. tibia below, temui in front and below. ti>nr arm 
abiive. humerus above and behind. Collar of a row of large mucroiuitc »cale«. 
with three smaller series anterior. Middle gular region with scales littU* larger 
than the lat<'ral. Nineteen pores on each femur. 

The head >li^htly compressed, elevated, the superciliary rid^res bttuudinj; a 
median couc.iviiy and < ot.tinueil back into a strong ridge which folbiw^ the 
margin of the occi|utal plates and encl(»se.s the plates of the parietal regi«>n in 
a deep ba^in. This margin is cordate behind. In younger specimens thii 
eIe\ation i-^ not prominent, and is entirely abr^mt from specimens of liMif^tb of 
<ln'ad an«l bod\ ) tw<» inches and less. Itostral shield nearly prolongi'il bark 
to interna^al : the latter broad as long, with -straight lateral mar^fins. Fri*nli>- 
na'^al- in extm-dve (*ontact. Frontal longer than bn>ad, undivi>b'd. ungulate 
before and bidiintl. Frontoparietals elongate; interjiarietal wider than pikrie- 
t.tU. surrnunded by the latter an«l occipiials. which form a regular iliM'.emar* 
ginate behin<l and extending nearly to the zytromatic angles. Nuchal scales 
granular. Nostril on na^o-frenal suture. Two fretjals.the anterior much ihe 
larger, the po«iterior not extending above the three or more small prei»«'ul^rff. 
Subucular«< two or idivided) three. Superior labials six. inferior tivr. A 
^ym{dl\ <oe.ll. a p(»4tmetit.tl. an*! «)n each siile three lari;e anil two small infrala- 
bi.iU. the anteiior pair sepjirated by a row of granules. .Molar teeth 1ri«.n«pi(l, 
the lateral cu^p** nearly a^ long a>i the median, but much narri>wer. PreniaiiU 
lar:e4 eight. Toe-t b»ui:. rlaw«< curM'd : outer tt>e markedly bmirer than inner. 

Cidur in ^pirilH blui<ih ^reen. with a pale dorsal band from the nape to 
bevoiid the middle of the bii<k : tlii-o is bounddl on each '<ide bv a lieavv blaek 
band lit till- oainc leni^th. wiiirh ^tMnN in <>hi)rt branches nearly mefliui; »inii* 
lar one-, tinui the othi-r. hi \ounL:"'r specinieU'i the litfht dor-«al b.uid i^ brighter 
ami ext'ii'U fiom the tip of the muz/le : it i* more frenuently cro-M-d by 
biai k b.(r«. In thf^e ."hort black i)ar« dc'^cend on the >ides, aiitl cro><< the 
upper ^urf.tce of the tad. Vellowiab olive below in all. 

[Mftrch, 



NATURAL SCIENCES OF PHILADELPHIA. 97 

SAURIA. 

NYCTISAURA, 

Phyllodactylus REIS8II Pcters, Monatsberichte, Preuss. Ac. Wiss. 1802, 626. 
Several specimens of this handsome species from near Guayaquil. 

GoNioDACTYLUS CAUDiscuTATUS GUnther. Proc. Zool. Soc. Lond. 18 , p. 
From near Guayaquil. 

GosioDACTYLUs FSRRUGiNEUS Copc. Oonatodes ferr. Cope, Proc. A. N. Sci. 

Phila. 1863, 102. 

From the Napo and Maranon. 

A Central A.merican species of this genus is G. fuscus (Stenodactyltu 
Hallowell. Gymnodactylun scapulatus Dumeril. The O. tenuis of Hallowell is 
a Eublepharis Gray, from the Philippine Is.) G. gill 11 Cope, (1. c. 1863, 
102) is G. rittatus Licht. Yon Martens Nomencl. Mus. Berlin. Was the 
latter ever properly published ? 

Thecadactylus bapicauda Gray, Houttouyn. 

From the Napo and Maranon. Identical with specimens from Yucatan and 
St. Thomas, W. I. 

PLEURODONTA, 
Iguana tdbbrculata Laur. 
One sp. (No. 6645) from Napo or Upper Maranon. 

^ASiLiscus MiTRATua Dum^ril. Ptenosaura teemanmij Gray. 
Near Guayaquil. 

^TPSiBATES AOAMoiDES Weigmauu. 

Napo and Maranon. ^ 

-liocEPHALUS IRIDB8CENS Guuther, Proc. Zool. Soc. Lond. 1859, icon optimal 

Specimens from the Plateau of tli^ Andes, near Quito, No. 6710, and from 
:Bear Guayaquil. 

^iCROLOPHUs PERUVIANU8, Girard. 
Paita, Peru. 

^NOLis viRiDiAENBua Pctcrs, Mouatsberichtc Preuss. Ac. "Wiss. Berlin, 1863, 
147, 
From Napo or Upper Maranon. 

^NOLIS ORTONIl CopC, Sp. UOV. 

Of the same group as the last, that is, with smooth abdominal scales, and 
'the median series of caudal scales not larger than the lateral ; the tail is, 
Xiowever, only partially preserved, and as it is somewhat compressed the char- 
acter of the vertebral scales may have been different in the lost portion. 

Muzzle convex, wider than long, (measuring at anterior angle orbit,) covered 
^ith scales of different sizes. Occiput small, separated by several rows from 
Buperciliaries. Scales between the facial rugae hexagonal, smooth, in four 
longitudinal rows, a little smaller than the plates of the rugse which extend to 
the central row. Dorsal and lateral scales granular, nearly equal, and smaller 
than the rounded ventrals. Brachial scales a little larger, weakly keeled, anti- 
brachials much larger, keeled. Labials 8 — 8, the two posterior very small ; 
loreal rows six. Frontal cavity distinct ; superciliaries separated by one row 
scales. Sides of muzzle with longitudinal, smaller, weakly keeled scales. 
Auricular meatus two-fifths length eye fissure. Infralabials longitudinal 
smooth, in two or three rows. Supraorbital disc of some seven broad smooth 
plates, separated from superciliaries by a row of granular scales. Gular fan 
large. 

When the limbs are extended the end of the metacarpal reaches end of 
muzzle, and the longest toe nearly reaches the orbit. The digital dilatations 
are well developed. 

Top of head, nape, a rather narrow dorsal region and upper surfaces of 
limbs blackish coppery ; sides and below golden, fan deep saffron yellow. 
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Line?. 

Length from end of muzzle to vent 216 

" '' " " axilla 91 

'* " " '» ear 5*5 

Greatest width head 3*6 

From Napo or Upper Maranon. 

This handsome lizard differs from A. veridiaeneus Pet. in the shorter 
muzzle with larger plates and fewer large labials, and in the shorter limbs, as 
well as in coloration. I take pleasure in dedicating this species to Prof. Jas. 
Orton, of Williams College, to whom Science is indebted for this and other 
species of much interest included in the present essay. 

DiPLOGLOSSUS MONOTROPis Wcigmann, Peters. Camilia jamaicensis Gray, Catal. 

Liz. Bv\\f. Mus. 118. 

This large scink is not an inhabitant of Jamaica, as given by Dr. Gray, but 
of Equador, as given by Prof. Peters in Mus. Berlin. I cannot think it right 
that the species should bear the name erroneously given, and accordingly 
adopt Weigmann's as above. 

One sp. (No. 669 i) from Guayaquil. 

Centropyx pelviceps Cope, sp. nov. 

This species bears much resemblance in structure and coloration to the 
Monoplocus dorsal is Giinther, and would seem to be a mimetic represen- 
tative in an allied genus. The presence of femoral pores in both sexes sepa- 
rates it generically, and the three additional series of abdominal plates is a 
marked specific feature. 

Dorsal scales small, hexagonal, keeled, graduating into the smaller lateral ; 
abdominals large, keeled and mucronate, in fourteen rows; preanals smooth, of 
equal size (except a marginal row of small ones) in three oblique series. 
Spurs large, appressed, two on each side. Caudal scales large, strongly keeled. 
Large scales on top of foot, tibia below, femur in front and below, fore arm 
above, humerus above and behind. Collar of a row of large mucronate scales, 
with three smaller series anterior. Middle gular region with scales little larger 
than the lateral. Nineteen pores on each femur. 

The head slightly compressed, elevated, the superciliary ridges bounding a 
median concavity and continued back into a strong ridge which follows the 
margin of the occipital plates and encloses the plates of the parietal region in 
a deep basin. This margin is cordate behind. In younger specimens this 
elevation is not prominent, and is entirely absent from specimens of length of 
(head and body) two inches and less. Rostral shield nearly prolonged back 
to internasal ; the latter broad as long, with straight lateral margins. Fronto- 
nasals in extensive contact. Frontal longer than broad, undivided, angulate 
before and behind. Frontoparietals elongate; interparietal wider than parie- 
tals, surrounded by the latter and occipitals, which form a regular disc, emar- 
ginate behind and extending nearly to the zygomatic angles. Nuchal scales 
granular. Nostril on naso-frenal suture. Two frenals, the anterior much the 
larger, the posterior not extending above the three or more small preoculars. 
Suboculars two or (divided) three. Superior labials six, inferior five. A 
symphyseal, a postmental, and on each side three large and two small infrala- 
bials, the anterior pair separated by a row of granules. Molar teeth tricuspid, 
the lateral cusps nearly as long as the median, but much narrower. Premaxil- 
laries eight. Toes long, claws curved ; outer toe markedly longer than inner. 

Color in spirits bluish green, with a pale dorsal band from the nape to 
beyond the middle of the back ; this is bounded on each side by a heavy black 
band of the same length, which sends in short branches nearly meeting simi- 
lar ones from the other. In younger specimens the light dorsal band is brighter 
and extends from the tip of the muzzle ; it is more frequently crossed bj 
black bars. In these short black bars descend on the sides, and cross the 
upper surface of the tail. Yellowish olive below in all. 

[March, 
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In 

Total length of adult 14 6 

Length to vent 4 7 

" axilla 2 1 

" to most posterior part of head shield 1 3 

" to anterior margin orbit 7 

Width at prefrontal angle 4.5 

" at nostrils . 2-5 

'^ at angles mandibles 9-5 

Length fore limb 1 10-5 

'' hand 8-75 

** hind limb 3 7.1 

«» tibia 1 1-5 

" foot 10- 

Specimens of this species (No. 6638) from the Napo or Upper Amazon of 
Equador. 

AXBITA PETERSII CopC, Sp. nOV. 

Ventral plates in ten series ; heel without horny tubercles. Two series of 
plates on under surface of tibia ; frontal plate undivided, four supraorbitals. 
Inner toe longer than outer, both short. Brachial shields in three rows just 
continuous with the two series of antebrachials. Two pairs of parietal plates. 
Galar scales considerably larger on the middle of the posterior border ; median 
scales of posterior fold larger than marginal. Preanal plates scale-lilte, small, 
two larger in the centre. Dorsal scales minute, keeled ; interparietal plate 
wider than parietal, frontal narrowed behind ; prefrontals well in contact ; one 
large loreal. Postmental plate longer than wide, infralabials five continuous 
and three pairs posterior oblique. Numerous small plates behind the parietals ; 
caudal plates keeled. 

Color bright olive, with a narrow yellow band from below orbit to groin, 
banded above by a broad black band, which is marked by several white dots 
behind the scapular region, and is bounded above in front by a pale green line 
to orbit. A narrow dark band from below orbit to groin below the yellow. 
Sides blackish and pale spotted. The only specimen being young, the colora- 
tion of the adult is probably nearly uniform green. 

In. Lin. Lin. 

Total length . 4 10-5 Length fore limb 8 6 

Length head and body 19 " hind limb 17 

" to edge parietal plates 6 " foot 9-5 

" " orbit 2-5 

No. , from the Napo or Maraflon. 

The species is nearest A. la e ta Cope, but is quite different in the preanal 
and parietal plates and gular scales. It is dedicated to Prof. Wilhelm Peters, 
of the Friederich Wilhelm's University of Berlin, who has added much to Her- 
petology. 

Tiius TBGUEXiM Gray. Tupinambis Daud. 
One sp. (6644) from Napo or Upper Amazon. 

EUSPONDYLUS STRANQULATUS Cope, Sp. nOV. 

This species is very distinct from others described, in the alternation of the 
dorsal transverse series of scales, the minuteness of those of the sides, nape 
and gular region, and in the constriction of the neck. 

The general fcrm is slender, the body not depressed, the tail of moderate 
length and considerably compressed. Neck much compressed, head elevated, 
flat above, muzzle short, compressed Rostral truncate behind, iuternasal sub- 
qaadrate. broad as long, frontonasals longer than broad. Frontal narrower, 
frontoparietals elongate ; interparietal longer than broad, convex behind and 
projecting beyond parietals. Parietals one pair, in contact wiih supraorbitals, 
broader than long. Four well marked supraorbitals, without surrounding 
grannies; five superciliary plates, posterior not smaller. Two loreals, the 
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posterior below the other and continiions with the Piiborbital platen. Tbf 
latter small, six, median pair smaller, all separated from orbit bj g^ranalc*. 
Ti-niporal re^'iou with some tlat plates, side of head frranular. do auricular 
pliites. Meatus andiloriua larjre. Six upper, fix lower labials; poMjir^nial 
lar^re : four lar^e infralabials, two pairs in contact, (sular scaled tmiAll. larger 
iM-ar rami and collar. Latter distinct, but not free, extending; in front of ax- 
illa*. Abdominal plates in ei^ht rows, larger than dorsal scales, vubquadrate. 
continuous by two rows with preanals : latter four. posteri<»r pair much larftr. 
Scab's of tail smotith below, very weakly keeleil ai)ove. Dorsal scale* trpa- 
rated by a wide lateral granular region, one row of the former resolviag itaelf 
into two of the latter. 

The d»»rsul s<ales are in transverse series, which alternate with each other 
on the median line. They are weakly keeled, longer than broad, and reotMi- 
gular: tln'y grow smaller on the interscapular r«*irion, and <iisappear tfhurtlj in 
aiivance of it. Thirty rows between axilla and groin; 10 — \2 longituilinaL 

I'igits all well clawed, and with one row of scales below : longest finger 'TS 
di>tanre tu groin when extended : longest toe to the gular fold in likv maoner. 
Antebrachium plated above and below, l)rachium above and behind. Femar 
plated in front only, tibia below only. Outer toe nearly as long a« tecond. 
inner sln>rt. 

Color (in spirits 1 above olivaceous ; sides bluish, with a few very pale dotit, 
bind face of temur similar: under surface hea»l and body light vcllow. 

In. Lte. 
Total length 7 

Length t«» vent 2 5-5 

to collar 10*5 

*• to end of interparietal plate « 6 

to eye tissure IS 

'* of forelimb 10-4 

of hind limb I 3 

" f(.ot « 7-T* 

Width head at angle mandible 4*S 

" " nostrils ^ 1-5 

I take the pn-si-nt opportuniry of correcting a lapsus calami in a furmer r^ 
view i>f the higlicr i:ntup> <d' the lleptilia S«|uaniata, where 1 indudeii the Ec* 
pleopoijida* undi-r tlu' head of familie«« with the temporal fossa with honr roof. 
Thi<i roof is really dermal only as in the .Vmeiva- as already mentioned bj 

iVtiTS. 

Maih lA rKPKOKi r.ray. (\.pe. IVoc. A. N. Sci. Phila. 18G2, 186. 
ihw <\t. i»;»'.4Ti from Napo or Tjiper Marailon. 

(h'Hlo'iNoVoN TIIISANAI.K Cope, grU. Ct Sp. UoV. 

Fam. ('habidida'. No!>tril on the suture between the first labial and fupra* 
Hit-'al. Ilrad ^hit■lds abovi' ti\e, \'\7.., two supranasals. one frontal and (wu oc* 
cii'it.iiH. Limb^ minute, tour, w ithout digits. Scales Mnooth. hexatronal, il 
annuli. tho<e behind vent with a minute pore each. A short longitudinal fUd 
beliinil axilla. .N'«» ctdlar. 

Tlii'> gi-nu'« is nrar (^halci<, but ilitfers in the |>osition of the nostril and rha* 
ra«'t«'r ot the heail ^bi(■Id^•. The latt«T above are much like those of MHBt 
Mt xit-an gt-nera of (\ilamarian serpents, <-s|iecially Symphidis Cope— naait 
tr«im i:^t:. •^I'rpi'ut. and I'lmw.f. a ^ign. 

Chtir. ff-'i-ii Mu7./le oiitu-jf, .-lightly projecting, nistral plate visible trOM 
nbovt . .^uprana-aN extiii-i\rl\ in conta« t with ea<-h other ami the first and 
tier«iii.l upper labi.ils. FriMit.il large. hi'Xau'onal, |)0'.terior angle prolonged; 
p.iiiftal- lar;«'f-r, tdiliijuely h«-\aL'<>nal. trun«:ttf behiml. Two superciliarie*; 
t>>ur -upt rior l.ibials. posterior largest, trunritte behind; temporals three OA 
ea* h ■•ii*'. anterior large. T\%o \ery >mall .suborbitals, one minute preocular 
Hn<l a M|uaie Ittifal. .^ymphyseal narrow, inferior labials three, posterior laa- 
ceulate. Cieneittl rhombic, large ; infralabiaU three on each side, anterior pair 
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extensively in contact, the posterior smaller and separated from temporals by 
four narrow plates, and from each other by four plates. The median pair of 
the latter are the larger and join the anterior pair of infralabials. A groove 
surrounds the throat behind the jaws, which is succeeded by five annuli of 
equal ovate scales. These are followed by a cross series of six more elongate, 
which precede a pair of large sternal plates extending between fore limbs. 
Abdominal scales different from the dorsal, truncate, not hexagonal, in six 
series. Dorsals in fourteen longitudinal, thirty-seven transverse rows between 
axilla and groin. Three elongate parallel anal plates ; a series of seven small 
quadrate scales behind vent, each with a pore in the centre. Caudal scales 
below, angulate like dorsal. 

Hind limbs style^like, minute, half as long as anal plates. Fore limbs as 
long as three anterior labials, consisting of humerus, forearm and carpus, but 
no digits ; three terminal tubercles are probably metacarpal. Tail very long, 
snbquadrate in section; the portion preserved, though nearly as long as the 
body, presents no diminution of diameter ; the general form is probably snake- 
like, as in Ophiosaurus. 

Id. Lin. 

Length head to rictus oris 2-25 

" " to gularfold 3-75 

" " to axilla 6-5 

" '* to groin 2 5 

" ^' to vent 2 6 25 

Width head at angle mandible 2 

Color: below brown; sides with a brown blackish band, which is bounded 
above by a rather narrow yellow band which commences on the superciliary 
region. Dorsal region between the latter yellowish gray, bounded exteriorly 
by a distinct blackish line, and divided medially by an indistinct blackish line. 
The colors of the tail are similar. Head brownish, paler below. 

This species presents several points of resemblance to the Chalcides d o r- 
bignyl Dum. Bibr. The specific differences, apart from the generic, may be 
readily observed on comparing the descriptions. This is no doubt a sluggish 
animal, and moves much in the manner of a snake. It is the most snake-like 
of the Chalcididae, approaching somewhat the Amphisbaenia. 

One 8pec«, No. 6637, from the Napo or Upper Marailon. 

AMPHISB^NIA. 

Amphisbjcna ruLiGiNOSA Linn. A, americana Schreber, Gray. 
Napo and Marafion. 

OPHIDIA, 

SCOL blCOPHIDIA, 
Typhlops RBTICULATU8 Linn. 
Napo and Marafion. 

ASINEA, 

Tkachtboa euLARis Peters, Monatsberichte Acad. Berlin, 18 , p. EnygruSy 

The character of the rostral shield appears to separate this genus from Eny- 
(pms, as Peters observes; the cranium is quite similar to that of Ungualia Gray. 
From Guayaquil (No. 6683.) 

Boa C0X8TRICT0B Linn. 

The loreal plate larger than the preocular ; two rows scales between orbit 
and labials. No vertical or loreal brown band. 

Guayaquil. 

XiPHOsoMA aoRTULANUU Wagler. Boa Linn. 
From Napo or Upper Amazon. (6679.) 

NixiA ATRATA Cope. Coluber atratut Hallowell, Sirq^opkorut drosU Dum. Bibr. 
Elevated valley of Quito. 
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UlIABDOSiJM.V MirRORIIYNCHClf CopC, Sp. nOV. 

Sfveiitri,!! series of settled ; snpriiluhiiild 8cren, tbc first very Binall, the third 
ami fimrlh eiiieriiijf llie orbil. I'reniiiial lurjfer, very nearly reachiui^ lip. Pre- 
frontals very small, e(|iial postnasal, one-sixth the size of pui»tfronUiU. Latter 
lon/er than l)n>:i(l. Kostral contraeted above by approach of prenaflal*. Lo- 
real very loni:. No preoeular, on one cide two, on the other one |>Oiito€nltf. 
Last upper labial longer than hi^rii. First pair of labials iiniteil; two pair only 
in contact with <:enials. Frontal subtrian^ular ; occipituls elongate. Tenpo- 
rals 1 — 1. Total leiiL'lh 4 in. 7r> lin. ; tail 8 lin. 

<'olor:itit)n like that of a Tantilla. Above dark brown, beneath pale hrowm. 
with a taint line alon<; the margins of the ^astrostej^C:}. Top of hea«l lilackifth. 
brown behiiid : a partially complete yellow collar, which widens at the angle 
of the jaus. A deep brown band trom eye to angle of mouth ; upper labiali 
yellow brttwn ed^e«l. 

Tail hlendrr acute. 

No. «i<i:«:{, fioin (inayaquil. Nearest the K. b a d i u m D. B. 

Tantii.I.a mki.anockphai.a. f^ilamaria Schl., Ilomnlorramum I). B. 

Two <:]>ei-inieii<i, the longest measuring 17 inches. In both the postfrontali 
and labial.o are in contact, as in our other specimens, and a9 given in a «Taop- 
si^ of the pniis i I'roc. Acad. l^d. 74.) and not separated by postnaial aad 
preoeular in cunlact. as ^iven in Jan's Iconograjdiie. 

From the valley of Quito. 

(b'liKoMoui'His Tvi'iiLrd (-'oi>e, Proc. A. N. Sc. 1802. Coluhfr e\ Xenod<m tjfpkim§ 

auctnriim. 

From Maranon or Napo. 

(h'HKOMOHI'HlS ALTKdLlH Cope. 8]>CC. nOV. 

f^cale^ in seventeen rows, all rather broad. General form typical, head di*- 
tinrt. plane. Kostral plate flat, very broad, advancing by its wh<de posterior 
convex mar;.nn (»n the internasals. Latter broader than long. Frontal vith 
straight, nearly parallel sides, not encmaching on the superciliaries in front; 
front margin not <|uite e<|uilaterai. Uccipitals a little narrowed and <iiTaricate 
bciiind. .Nazals narrow, postnasal longer than high; loreal very small, quad- 
rate, <in one side continent with postnasal, and not encroaching on the single 
preoeul.u*. The latter is therefore wide ; it just appears on the up|KT plane. 
t»ne l.ir/" pi'>tt»ciilar. the ]»l.ice of a small interior is occupied by the angle of 
the huv'* -ixth upper labial. 

.*^n]H li-ir laliiai-i ei;;ht. «<eventh higher than long, fourth and fifth and scarce* 
ly The third riitciin;^ iMbit. Temporals ]. the anterior only enlaiyrd. In- 
t<-rii»r laitial." ti>n. .-^ix in contact with the geniaU; the pairs of the latter aboat 
<*«pial. 

Tot.il biiLTth '.'I in. <! lin. ; length of tail 5 in. 2 lin.: of gape of mouth 9 lin. 

Abo\.- trifin: biwer .-urfa<es with lips. an«l lower part of rostral plate, yel- 
low. •!«•:•. ir.itf 1 tr«>in Uixtril to rii'tu>« ori> from thr grei-n by a black ban«t. A 
biack Imm- < iiinuH-nrrs a>iiMit the length of the tail ii. advance of the vent, on 
the ••utur*' ot till ttiiitl an«i fourth rows tif scales, and extends to the end of the 
tail (Ml «Mi h f\'W. 

Fr-»m th»* eb-xatnl valley of t^>uito. No. 

."^'inre it-^ e-t ii>li>liment by the author, in IHO'J. this genus has rrceiTed 
-••I'-ral .id'litit'U-. Tin- -pecus known are as follows: 

(t. <-iili«il.i L. t>. bre\i(('ps Cope. (>. d o 1 i a t u ii Neuwicd. O. 
m e r r I ni i 1 Nt WW >e 1. <>. alticolus <'i>|u'. (^ typhi us Liun. 1). t i - 
rid is /..■/''#.» rw/.///.* (Junther. Ann. Maif. N. H. 1^'^'•'J). (>. dorsal is Peters, 
I /.loy./iiji ./.. Mi.iiat-beiichlr .\c. Wi-'S. Pren«.s. l?<»Kt, "JH.i). 

Lniriii'* iiK«iiN I. Linn., Waubr. t'.ironfl/ti S«hl. 
FfiMti .N.ip<> and Am.i/.iMi. 

Liui'ill- Al.VAl»> v-i.-". \'itni <i/wi'i'/<i Wagl. Li»t/thif trat/Ifri Jan. 
Tht> adui: : the .specimen figured by Wagler and Spix appears to be voang. 
Napo and )JarttUoii. 
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LtopHis PYGM^us Cope, sp.''nov. 

This species is much the smallest of its genus; in size and appearance it is 
like a burrowing snake of the Calamarinae, but its dentition, sqnamation, 
pores, and even style of coloration, are those of this genus. It is undoubtedly 
adult or nearly so. 

Head slightly distinct, ovate, narrowed in front, muBzle slightly prominent. 

Rostral plate much broader than long, just visible from above. Internasals 

broader than long. Frontal large, elongate, longer than muzzle in advance of 

it, sides straight ; superclliaries rather narrow. Occipitals elongate, including 

a notch behind, each bounded by two large temporals and 1^ small scales. 

Postnasal lower than prenasal, ioreal still lower, subquadrate encroaching on 

the preocular. Latter scarcely visible from above. Postoculars two, inferior 

half superior, both in contact with temporal. Upper temporal bounded by 

three scales, anterior larger, joining last labial. Superior labials seven, third 

■ind fourth entering orbit, sixth largest. Inferior labials eight, five in contact 

^th genials. Latter, pairs equal. 

Scales in seventeen rows, uniporous, those of the first larger. 
Total length 7 in. 2 1. ; tail 1 in. 1-5 lin. ; that is 6-3 in the whole. Thus 
Kbis portion is shorter than in the geuus generally; it is quite stout. Gastro- 
teges 12-8, anal I | l, urosteges 31. 
Above deep olive, leaden on the sides and the ends of the scuta. Below 
Yjniform yellow. A black line from orbit to anterior lower anglf of last labial, 
broad black collar which encroaches on the occipitals, which is directed 
)ackwards and does not reach the gastrosteges. Continuous with the ex- 
remity of this, on the second, third and fourth rows of scales is a series of 
mall black spots separated by intervals of from three to two rows ; near the 
iddle of the length these join and form a black band, which extends to the 
^nd of the tail. The median dorsal region becomes darker, and on the pos- 
^«rior fourth forms an indistinct band. Where the epidermis is lost and the 
IB kin is stretched the scales are white-edged. Top of head darker brown than 
^ides. Lips not margined. 

One specimen, 6,668, from Napo or neighboring pt. of Maranon. 

XDbomicus LATERI8TRI0A ? LiophiB lateristriga Berthold, Jan's Iconographie des 

Ophidiens. 

The individuals in the collection differ from Jan's figure in a less distinct 
lateral stripe, and presence of occipital cross-band. It is not probably distinct. 
-A description is, however, added: 

Body cylindric, head flat, muzzle short. Scales in seventeen rows. Supe- 
rior labials eight, fourth and fifth margining orbit, second to sixth inclusive, 
higher than long. Loreal higher than long ; nasals nearly equal ; one large, 
one small inferior preocular ; the superior sometimes divided. ^ Postoculars 
two, both in contact with the only elongate temporal. The latter is followed 
\)y two rhombic temporals, the first one above the seventh and eighth labials ; 
and two scales on margin of occipital. Occipitals narrowed behind, as long 
as width between outer margins of superclliaries behind. Frontal, anterior 
and superciliary borders equal ; prefrontals broader than long, rostral scarcely 
Tisible from above, much broader than high. Length of muzzle from opposite 
anterior margin eye, equal width frontal and one superciliary shield in front. 
Inferior labials eight, fifth largest, seventh next. Posterior genials equal an- 
terior. Gastrosteges 155 ; anal 1 | 1 ; urosteges 69-|- ; tail probably one- 
third or more lost. 

Color above, a rich dark brown, the sides of the head darker ; an irregular 
yellow band passes across the middle of the superior labials and passes round 
the nape on the fifth row scales behind the occipital plates and joins its fellow. 
A yellowish band passes along the outer margins of the two pairs of frontals, the 
superclliaries and the anterior third of the occipitals, interrupted at each suture. 
The dark of the upper surface extends on the gastrosteges, and is traversed 
for a considerable part of the length, and by a faint line forward, by a streak 
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on the miiMlc of each iicale. A siinilar line, equally indistinct, traverF^t tht 
ficnh'S of the fifth row, beconiiuf; raoro apparent on the tail. Color of lower 
surfaces deep orange red ; lower labials and chin blackish. 

Length of head and body 10 in. U lin. 

This >pe(ie!iis nearest the I), br e virostris Peters,* andD. tem poral iff 
Cope. The two preorbitaU, sin^fle larfre temporal, coloration and other puiats 
disiinpiish it. Its form is that of Pliocercus Cope, but belongs to Droiuicus oa 
account of its diacranterian dentition. 

Two specimens (GT02) from the elevated valley of Quito. 

TinivMEMS CAXiLAxrs Cope, sp. nov. 

This specii's differs from the known species in a more slender form ; and ia 
general appearance ajiproaches the Lygophis ele^ans of Tschudi. 

Scales in nineteen rows, elonpite, thin, witii sin^rle terminal pore<«. Snpe* 
rior labials ei^lit, fourth and fifth bounding orbit, sixth lar^rer than sevcath. 
Inferior labials ten. fifth and sixth long and narrow. Posterior geneial^ longvtC 
Nasals large, distinct; loreal long as high, lower In front: preocular single, 
just reaching vertical ; postocnlars two. Temporals I — I — 2, the midille oac 
largest. Parietals narrowed behind, whole plate one-fifth longer than frontal, 
common suture one-fifth sh(»rter than same. Frontal narrower than each sa« 
perciliary, spreading a little in front. Muzzle flat, intcrnasals Ioniser ikaa 
broad, canthus rostralis strong. Rostral small, fiat Gantrosteges li»'J, aaal 
1 — 1, uro.Meges OH. Total length IK in. 4 1. : of tail 5 in. 4; of gA|>e 5 lin. 

Color leaden gray on the sides, bounded above on the sides by a faint black* 
ish streak : dorsal region brownish gr«y. with a double row of brnwn spotf, 
when confluent c(»vering five rows of scales. On the posterior half the body 
and tail they unite into a vertebral band, which is separated from the grar of 
the sides by a pale brown band. A dark band through frontal plate, split bj 
a pale one; a pair of white <lots on the parietals, as in Tropidonoius fp. 
Lips and belly below light yellow, the former brown-specked medially, black 
niaririned above posteriorly. A brown band outside of muzzle. Each gaa- 
trostege with a row of brown dots its whole length. 

Ttiis s)»eeies was not obtained by the Orton expe<lition, but was sent from 
Guaya<|uil to the Smithsonian Institution in a collection made by 3le«*ra. 
Destruger and lleeve. 

CoMoniANBs nitouiriroRMis Cope, Proc. Acad. 180(1. 128. Tac/tfrnentM dreaiMH 

/'.rmm Peters, Monat-berichte Preus^. Ac. iso.'t, 27.1. 

In four <!pecinien4 of this species I find no scale-pores, and but one preocn- 
lar. Prof. Pcier-* de«eribes scale-pores as present in his types, but 1 failed to 
see them on examination of the same .specimens, which he permitted me to 
make. This character alone distinguishes this genus from Tacbymenia, 
tliiMi^h I ascribed the same importance, on a former occasion, to a snp{M>Md 
difference in the number of preocular plates. That this is of little value in th'u 
case, I can now agree with Peters in believing. 

From (tuaya^uil. No. 6«JH1«. 

KiiADiN.iiA nlavso^ToJlA Cope. sp. nov. 

Thi-i s[>ecies agrees with tho.^^e of Rhadin.i'a in technical characters onlj. 
Its proporti<»ns are those oi (>phe(»morphus, from whii-h it differs in the rntirclr 
fipi.il teeth. It mijjht be referred to ll\ iitirliuirhus, but in that geuuH therv 
is a single scale-pore, in the present they are wanting. The vertebr.r are not 
ftiriiiohi'l with hypapoph\.-ep on the posterior third of the length, bat art 
keeled Itelow. 

Head eloniratr oval, tpiite distinct ; muzzle truncate when viewed fn»mal»oTa 
nr in profile, not pmjeetiiig. Uostral plate >carcely viitible from almvc ; pre* 
na«al higiier than postnasal : hireal high as long, encroaching very little oa 
preiM iil.ir. whirh latter d<ies n«it re;ieh frontal, (hiilars 1 — 2, tem|H»raIs I—}. 



• M<>ni«tot<«*ri<*htc Pr«Mi«<.. Aendcmltf Vimn. 1861, 28U. 
t VriH\ A. >'. Sci.lMKi, SlC. 
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Anterior toaching both postoculars. Labials 8 — 10; the upper with fourth 
and fifth entering orbit, chiefly the fourth, which is longer than fifth. All 
longer than high, the seventh largest, longer above than on labial border. 
Genials long, anterior longer than posterior. Frontal elongate with nearly 
parallel and slightly concave sides ; occipitals moderate, narrowed behind. 
Scales in seventeen rows, all of nearly equal size and rather broad. 

Total length 8 in. 4 lin. ; of tail 1 in. 6 1. ; of gape 5*35 lines. The tail is 
thus as short as in Opheomorphus. Eyes rather small. Internasals about as 
wide as long. Gastrosteges 167 ; anals 1 | 1 ; urosteges 57. 

Upper surface of head and body dark-brown, which is bordered, except just 
behind the head, by a series of small round brown spots on each side, which 
become a band on the posterior fourth. Below this and ground of belly yel- 
low, which is prolonged as a band along upper labials to rostral, leaving a 
black labial margin. Belly with black cross-bars and halves, more sparse 
posteriorly, confluent anteriorly 'on the fourth of the length ; this is here and 
there spotted with yellow. 

From the Napo or Maranon. No. 6665. This single specimen is probably 
not fully grown. 

Masticophis pulchricbps Cope, sp. nov. 

This species is described from a specimen twenty-one inches long, and not 
probably adult. The coloration of the dorsal region has considerable resem- 
blance to that of the young of M. r a p p i i Gthr. 

Rather slender, the head quite distinct, rather short, somewhat flattened and 
with broad muzzle. Tail 3-6 times in the total length. Superior labials eight, the 
anterior short, the two posterior elongate, the third, fourth and fifth in contact 
with the eye, the fifth and sixth elevated. Orbitals one — two ; the loreal 
higher than long ; temporals 2 | 2 on each side, the upper anterior the small- 
est. Internasals broader than long, rostral prominent, scarcely visible from 
above. Frontal little concave laterally, least width little less than -5 length 
and equal greatest width the superciliaries. Greatest length occipitals ex- 
ceeds same of frontal ; they are truncate behind, and with straight outer mar- 
gins. Inferior labials ten ; pregenials much shorter than poatgenials. 

Scales of body smooth, in seventeen rows, second as large as the others. 
Gastrosteges 170, anal 1 | 1, urosteges 100. 

Ground color above and below dark-blue gray, which is largely obscured in 
the following manner . A series of quadrate black spots extends from nape to 
Jiear end of tail, alternating with a lateral series <>f ^e same, without line of 
demarkation between. Each spot is separated ftom the next by a cross-bar of 
^ound color, in which all the scales are white-edged. These bars are pro- 
longed on the gastrosteges, and their extremities fall into a line of yellow spots 
on a blackish band, which extend on each side to vent. The cross-bars are 
only one scale wide. A black nuchal cresent, which extends as a band on 
«ach side through orbit round end of muzzle. This sends a bar to the edge of 
the lip at the orbit and angle of mouth, which connect on the lip. Gular 
xreg^on black with numerous yellow spots. Top of head dark brown, with 
numerous paler brown marks within the margin of each scale. 
One sp. (6704) from the plateau valley of Quito. 

IfASTicoPHiB BBiTKNEUB. Herpetodryot brunneua Gunther, Catal. 116. Drymo- 

bnu Cope. Pr. A. N. Sci. 1860. 

Two sp. (6705), one from Guayaquil and one from valley plateau of Quito. 
Both belong to a variety with an indistinct series of small dark spots on each 
Bide of the vertebral line, forming an incomplete longitudinal streak. 

HtRPBT0DRY48 OARiNATus Boic, Linn. 

Valley of Quito; Guayaquil; Napo and Maranon, 6706, 6682, 6661, the last 
all of the var. fuscus. 

Spilotes piceus Cope, sp. nov. 
This species exhibits the isodont dentition and entire anal plate of Spilotes, 
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with the cylindric body and elong^ate tail of BaAcanium. Therelatire leoftk 
oi tiiil, within the proportions included by the frenera in question, is, however, 
a more variable character than the inteji^rity of the anal plate as a generic 
feature in our estimation. I therefore refer it to the Hpilotes series. The 
divided anal plate is also characteristic of Masticophis, (Peters describet • 
Mexican species in which he says it is variable) ; this species is, howerer. more 
mas^sive than these, and generally proportioned as the Bascaniom constric* 
lor. 

Scales in fifteen rows, broad, snbequal, all smooth. Tail 3*6 times into tlie 
total len^rth. Head rather distinct, ovate, muzzle not prolonged. Anterior 
marpn four-fifths total lenf^th ; lateral margins slightly concave. Prefrontalfl 
broader than bmg. Occipitals concavely, continuously truncate behind: tern* 
)>orals 2 | 2, entirely in contact with two last labials. Only one small plate be- 
sides bounding occipital. Superior labials ei^ht, fourth and fifth bouodiof 
orbit ; sixth subtriangular, in contact with lower postocnlar. Postnasal higher 
than preiiasal. loreal higher than long, one pre- two short postocnlars. Inferior 
labials nine ; postgenials considerably longer than the pregenials. The ros- 
tral plate is rather narrowed and with concave sides ; it is barely risible froB 
above. 

Above and gastrosteges to one-fourth their length on each side, deep black. 
Lower surfaces, with upper laliiul shields, yellow : black margin dividing two 
la^t labials horizontally; no dark margins to labials. 

Total length 61 iu.*8 lin. ; of tail 13 in. 8 1. Gastrosteges 169: anal 1: 
urosteges f»2. 

This tine species is from the Xapo or Upper Maranon. No. 6660. 

To this genus must be referred the Geoptym coliantt and O. Jianvenlri* Steia« 
dachner (Sitzungsber. Wien, 18()7. 271), while the name GfoptjfOM applied to 
Coryphodon pantherinus and (".constrictor of the Krp. G^nerale mast 
become a synonym of Bascanium, Haird and Crirard. G. coUarisiB Sp. mela- 
n u r u 8, from Mexico, while the G. jiaviventris is too near Sp. c o r a i s. 

Thrahom cupBEi'8 rojH?, sp. nov. 

A blender, cylfndric species, wiih an unusually short broad head. 

Scales in fifteen longitudinal rows, the three median a little larger than the 
others and equal, the median five, keeled, the keels invisible or nearly so. when 
the epidermis is lost. Head flat above, muzzle contracted and short. Kostral 
plate little visible from above, much bioader than high, intemasals subtriaa- 
gular. behind broad as long. Prefrontal on one side descending to labials, on 
the other, all below the canthus rostnilis cut off as a large loreal. Frontal 
not longer than sujtercilaries, with concave sides and a right angle behind. 
Occipitals well developed, broad, broadly truncate behind, bounde«l by ^tt 
tem)iorals. The anterior of these is much the largest and in contact with 
three labials and the postoculars: behind it a second large plate borders the 
last labial only. Superior labials eight, none elevated, fourth and fifth mar- 
gining orbit : oculars one, two. the inferior posterior minute. The long narrow 
nasal \* luaniinate posteriorly, and borders the first and half the second labial, 
and the internasal plate exactly. 

The number (I r>) of rows of scales is retaine«l on the neck. Total length 
20'.') in.: of tail H in : of gape of mouth, 5-5 lines. Gastrosteges 153, anal 
divjiled (generic char.): urosteges 130. 

(\dor above metalic copper color, with the shades at the bases of the scales, 
and <Toss-sha«les of the same on the anterior half of the bodv. A narrow 
dark streak from na.<al plate along upper edges of labials; the latter and chin 
yellnwi!.h v« bite, below brown copi)er coloretl. with darker dashes. When the 
epidermis is lost, which very readily occurs, the derm appears of a copperj 
hilvrr ccdor. 

From the .\'a]»o and Maranon. No. 0006. 
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Thrasops ocoidentalis, Ahxtulla occidentalit Gunther, Proc. Zool. Soc. Lond. 
1859, 412. 
From Guayaquil, from Messrs. Detruger and Reeve. 

OZTBBLIS ACUMINATUS, Wied. 

Guayaquil, 6687. 

Olisthenes C0B0NATU8, ScytaU eoronatuTfij Dum. Bibr. Gthr. 

OzTBHOPUs SEBA, Dum. Bibr. vii, 1Q56. 
From the valley of Quito. The stomach contained a Liocepbalus. 

Leptoqnathus BUCEPHALUS Cope, Dipsas Schleg. Dipsadomortu indictu Dum. 
Bibr. Dipsndomorits bucephalu9 Jan. LeptognathiL9 indicus Gunther. Tab. 
Seba, zliii, 4-5. 

This species is no doubt the type of Laurenti's genus Dipsas, as I have 
pointed out, (Proc. Acad. 1860) but by the rule of exclusion, as Leptognathus 
was first taken from it, the remaining species, to which Dum^ril and Bibron 
applied the name Triglyphodon, should retain the original name. 

Fine specimen ; Napo or Maranon. 

As the species in the Academy are not embraced in the Erpetologie G^n^rale 
and other works, I give a synopsis of those known to me, six of them not 
described in any general work. The species not embraced in the Equador col- 
lections are described at the end of the catalogue. I have been aided in this 
by Jan's Elenco serpentium. 

Group I. Dorsal scales smooth, a larger vertebral 

series ; anterior genials very short ; two pairs of 

inferior labials in contact in advance of the genials. 

{Diptadomonu D. B. Jan.) 

Scales in 13 rows ; a large preocular ; above and below liver 

brown, with broad lighter cross bars, which terminate 

in a bright yellow spot on the edges of the gastrosteges ; 

six genials, with lateral plates behind bucephala. 

Scales in fifteen rows ; no preocular ; four genials ; dark 
brown, with darker cross-bars ; below yellow with lat- 
eral dark spots varieqata. 

Group II. Scales smooth, vertebral series larger ; 
anterior genials small, preceded by one pair of 
labials ; 

A. Loreal plate not reaching the orbit. 
Two preoculars, two postoculars, scales in thirteen rows ; 
vertebral plates reaching occipital ; nine upper labials; 
chestnut brown, with black yellow-edged discs on the 
sides which become confluent into broad cross rings an- 
teriorly, separated by yellow ; head black with yellow 
collar and cross band on muzzle catesbyi. 

0UU Loreal plate entering the orbit. 

0. Two postoculars. 

Thirteen series of scales, (ten) eleven superior labials, one 
preocular, twelve inferiors, six genials, without laterals, 
vertebrals not reaching occipitals ; light, a series of 
broad rounded, brown light edged dorsal spots, just 
reaching gastrosteges ; belly unspotted pavonina. 

Fifteen series scales, nine superior labials, no preoculars, 
eleven inferiors, four genials, no lateral genials, verte- 
brals not reaching occipitals ; much compressed ; yellow 
with broad brown entire annul! ; nape aud temples and 
spots on mazzle yellow articulata. 
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Fifteen series scales, seven superior, nine inferior labials; 
two, one, or no preocular; six genials, with laterals, 
Tertcbrals broader, body shorter ; brown, with continu- 
ous or alternate narrow, dark brown yellow-edged cross 
bars : belly with few lateral spots, top of head with fire 
(lark li}^ht-e(lired ocelli MfKAXil. 

Fifteen series scales, rerlebral little larger; seren superior, 
eleven inferior labials ; six genials, no laterals ; less com- 
pressed ; yellow, black specked, with broad black eqdal 
annuli. not quite complete, on the belly, and dorsal black 
spot between ; head black, varied above, belly much 
black spotted OEKAA. 

^*?. Three or four postoculars. 
Vertebral series larger, no preoculars; ten superior and infe- 
rior labials, six genials with laterals : fifteen rows 
scales ; light brown with a series of blackish cross 
bands, very broad anteriorly, much narrower and more 
numerous on most of the length ; a series of brown 

spots below INiigUlFASCtATA. 

Group III. Scales smooth, vertebral series larger; 
anterior genials forming a long pair as in other ser- 
pents, preceded by one pair labials. {Petalogna" 
thus I). H. 
Fifteen rows scales, dorsal series not reaching occipitals ; no 
preoculars, two postoculars; four genials, no laterals; 
thickly bruwn dusted, with brown yellow -edged domal 
cross bars wliirh are or are not continuous with a late- 
ral series which is continued on a portion of the gas- 
trosteges ; below yellow VIBUUITA. 

Group IV. Scales smooth, dorsal series not larger; 

anterior genials elongate, colubriform, preceded by 

one pair of labials. 

Thirteen rows of scales, no pre-, two postoculars ; seven 

superior, eight inferior labials ; three pairs genials, 

without lateral ; black with yellow rings continuous 

on the belly but not on the anterior parts above ; yellow 

scales black edged ; temple and nape yellow amtbbacops. 

Group V Scales equal, smooth ; genials short, 
broad, preceded by two pairs of labials. 
Fifteen rows scale.i, one preocular and a subloreal, three 
postuculari*. nine superior, eleven inferior labials; slen- 
der, compressed ; black with narrow yellow annuli ; 
chin all black, a yellow collar BElTiFACiBg. 

Group VI. Scales equal, smooth ; genials short, 
broad, preceded by one pair inferior labials. 
Form little compressed, scales in fifteen rows; eleven 
superior, eight inferior labials ; no preoculars, two 
postoculars ; four genials without laterals ; yellow 
brown, with three rows black, yellow edged subquad- 
rate spots, which unite in front and become also 
lunger; head spotted, small spots on sides of belly TUROIDA. 

Group VII. Scales e<iual, several dorsal series 

keeled ; first pair of genial plates short, preceded by 

one pair of labials only. (Tr*>pidodtp*aa (tthr. ) 

Head more elongate, scales in seventeen rows: two anterior, 

two posterior oculars ; three pairs geuiaU, seven upper 
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labials ; black with nearly equal yellow annuli ; not com- 
plete on belly fasoiata. 

Head short, broad ; scales in seventeen rows, the three me- 
dian only keeled ; one preocular, loreal reaching orbit, 
two postoculars, three pairs genials ; six superior, nine 
inferior labials ; black with narrow yellow rings, yellow 
scales, black tipped sartorii. 

The seven groups of this genus do not represent genera, but rather sections, 
for the following reasons. The vertebral series of dorsal scales is so reduced 
in L. r e a s Cope, as to constitute it a link between the two types in this re- 
spect. The keels are so weak in L. sartorii Cope, and the allied L. a n t h r a- 
c o p s Cope being smooth, this character appears to have no more than spe- 
cific value. The elongate pregenials, appear to constitute a strong distinction, 
but in one of our numerous L. nebulata they are divided as in other species. 
Lastly, the peculiarity of the junction of two inferior labials is less to be relied 
on, in view of the fact that in one of our L. bucephala there is one on one 
side and two on the other in front of the genials. 

Leptoonathus catesbti Giinther, Coluber Weigel, Stremmatognathut D. B. 
Apparently abundant on the Napo and Upper Maranon. 

Leptoonathus orbas Cope, sp. nov. 

Body less compressed posteriorly than anteriorly. Frontal plate broader 
than long, very obtuse behind. Occipitals 1-75 times longer, narrowed and 
divergent behind. Temporals one large anterior higher than long, in contact 
with both postoculars ; two broad ones, lower joining last labial, then a row 
of four. Four anterior labials not narrowed, third, fourth and fifth entering 
the orbit ; the three last longer than high. 

Dorsal band wider anteriorly, approaching on the sides ; behind they are 
not all continuous, but alternate on the sides, then also the light intervals are 
much obscured, no black collar. Chin and throat yellow. An irregular black 
yellow edged band on each side of head from behind occiptals to middle of 
saperciliaries ; other head plates with similar black margins. Upper labials 
yellowish, with a black line from loreal plate, one from orbit, and a broad one 
over last labial, including two last lower labials. Belly largely obscured with 
black. 

Gastrosteges 180, anal 1 ; urosteges 90. 

Total length 26 in. ; of tail 7 in. ; of gape of mouth 8 lines. 

From the elevated valley of Quito. (No. 6707.) 

Leptognathus NEBULATA Giinther, Jan. ColuberlAnn, 2>tJ9«(M Schleg. Peta- 

lognathtu Dum. Bibr. 

No. 6708 from the valley of Quito. 

This species is the most extensively distributed of the genus. It ranges 
from the Tierra Caliente of Vera Cruz (Sumichrast) to Nicaragua (Caldwell) 
to Caraccas (Ashmead) and Dutch Guiana (Bering) ; according to Gunther 
from Pernambaco. 

Him ANTODBS OBNOHOA L., D. and B. 
Napo and Maranon. No. 6670. 

Leptodira avnulata Linn., Fitz. 
Napo and Maranon, and Guayaquil. 

PROTEROGLTPRA. 

Pblamis bicolob. 

From Guayaquil and Panama, apparently not rare. 

ElAPS LEMNI8CATU8 Llun. 

Guayaquil,, (6685.) 
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Elaps mPARTiTua Dura. Bibr. 

Four specimens from Guayaquil, and one from the vallej of Quito. 

Elap8 imperator Cope, sp. nov. 

This is a species of the K. c o r a 1 1 i n us (^roup, and is nearest to the Mriet B. 
II. a. y. oo. of Gunther's synopsis of indi%'idual3 of thid f^enus ;* or to the E. 
o r n u t i s 8 i HI u s of Jan. It difTers from the latter and from all others, ia 
that the black bands are wider than the red and cease at the third row of 
scales, not extendinjc on the first two, or on the pastrotejfes. The two rows 
are margined with black on a yellow ground. Black bands 7*5, red ones 5 
scales wide ; scales in the latter, of the first row, narrowly, of the two followinf 
broadly tii>ped with bbick ; the remaining dorsal series entirely black or wilk 
a faint basal shatle of red. Yellow margins on half scales altematiDg. Tbe 
red bands cross the belly on two and a half gastrosteges. Top of bead and 
uai>e black, except outer half of intemasal and prefrontal plates, which witk 
the labials are yellow. Labials black edged, not in contact with tempormlt, 
which are yellow edged at bases. Lower lip, rostral plate, chin and bellj um» 
spotted, yellow. Two postoculars, Gastrosteges 225, anal 1 | 1 : uroftegef 3T. 

Total length 2 ft. 3 in. 4 lin. : of tail 2 in. 7 1. 

From the Napo and .Maranon ; one specimen. 

It is difficult to imagine a more elegantly colored species of this beantifU, 
but venomous genus. I)r. (iiintherhas shown the inconstancy of colors in ioaie 
species of the genus. Within certain limits the species are very constant, as I 
have had occa.>«ion to observe in numerous specimens of R. lemniscatnSf B. 
elegans, K, mipartitus, £. nigrocinctus, £. euryxanthus, K. fulvius, etc. 

SOLEXOGLrPJlA. 

Teletrahpih nitida Cope. Lachfsis nitida Giinther, Proc. Zool. Lond., 18S9. 
From Guayaquil. 

TRHiO.NOCEPHALt'H BRASiLiENSis. Bothrops jaroraca Wagl. Craspfdocfpktim 
(irav. 

■r 

Three specimens from Napo and Upper Amazon ; the smallest with fidetm 
urosteges behind the vent, undivided. 

Trh;oxo<'epii vn's xantiiogrammus Cope, sp. nov. 

Form rather elongate : head elongate, muzzle short. Scales of bodj in 
tucnty-sevrn longitudinal series, not strongly keeled, the dorsal narrow, thost 
of the first row ovate. longer than broad. t>cales of the whole top of the head 
small, .«>inooth. nim* <»r ten rows between the large superciliary shields. Four 
elongate plates in a row on top of the end of the muzzle, which are bounded 
behind by tour mu< h .•:maller ovate ones. Superior labials seven, the second 
bountling the pit anteriorly ; the last five large and of nearly equal sise. infe* 
rior labials elfvcn. the two anterior broadly in contact in front of geneials. 
Two prcocutars are loral, two nasals; rostral elevated. Gastrosteges 19tf, 
uri»?'t*-i;»"» r»4. 

Color above very dark olive, with a zigzac: yellow line on each side from the 
head to the origin of the tail, the apices of the open \'h usually meeting on 
th<' verttbral line, enclosing dorsal rhombic f>paces an<l lateral triangles. The 
baM-s ot the triangles embrace seven or eight transverse series of scales. 
Ga-itrotcgi';* black, paler medially, with yelbiw irregular spots at their extrem- 
ities, (iular re^'ioii. cliiti. and superior labials bright yellow : a bright golden 
band rtoiiid the end of the muzzle, involving the greater part of the sufiercil* 
iary plates, pa^^es to the nape, anil is bounded below by a black band from eye 
to angle of mouth ; top ot bead black, with a pair of undulating yellow bands 
fnun the nape whiih meet on the vertex forming a V. 

• .\nn. Mag:As. N. lliMt, ISU, 171. 
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^ Inches. 

Total length 60-7 

Length of rictus oris 1-75 

Length of tail 7-5 

Width between outer margins superciliary plates.., 0-7 

From Pallatanga, Equador. Two specimens. 

BATRACHIA. 

ANURA. 

ARCIFERA, 

CiKCLiDiUM GRANULATUM Copc, Joum. Acad. Nat. Sci., 1867, 202. 
Length body and hind limb together 8*5 inches. One specimen. No. 6659. 
From the Napo or Upper Amazon. 

Htla marmorata Daudin, Dum. Bibr. 

This species is quite distinct from that described and figured under this 
name by Burmeister.* The latter being without name may be called H. seni- 
cala. 

I append a description of the fresh coloration of this species^ which does 
not appear to have been recorded. 

Ground color above gray, with two large blackish blotches which extend 
backwards on the sides, one from the iliac, and one at the axillar regions. 
These are confluent on the middle line of the back, leaving only the scapular 
regions and insignificant spots of the ground, which is more or less replaced 
by bay. The last color forms a V-shaped figure with broad black border, 
whose limbs reach the orbits and enclose a pink gray space which is bounded 
in front by a black interorbital cross-band. Top of muzzle light bay. Gular 
region pale, with dark gray speckles. Belly and femora, except a narrow band 
above, with basal part of humerus, yellow black spotted ; the spots smaller and 
thicker on the belly. Upper surfaces of limbs dark gray with rufous shades, 
cross-barred with darker. End of humerus and femur, fore arm and band 
with tibia and whole foot black below ; the distal halves of the webs yellow. 
Dermal margin of ulna and tibia white. 

From the Rio Napo or Upper Amazon below its mouth. Eleven specimens. 
This species is strikingly different from others of this genus, in the great ex- 
tent of its webs, and the singular coloration. It appears to be abundant in the 
region named. No. 6649. 

Htla lbucophyllata Beireis. H. frontalis Daud. 

A variety in which the brown dorsal patch does not bifurcate to the lateral 
band, and the muzzle is rather more elongate. 

Napo and Upper Maranon. No. 6650. 

Htlella cabnea Cope, sp. nov. 

This is a small species with a broad rounded head, and slender body and 
limbs. The canthus rostralis is moderately distinct, and the tympanum indis- 
tinct and small, and surmounted by a fold. Eyes large and prominent, diam- 
eter -25 greater than length of muzzle in advance of them. Nostrils terminal, 
end of muzzle vertical. Tongue round, -25 free behind. Ostia pharyngea equal 
inner nares. Fingers -33 webbed, and with dermal margins; dilatations of 
moderate size. Skin of body above smooth. 

The exterior coloration does not appear on the femur, which is unicolor 
behind, and only as a faint line on humerus. This pigment is light rose yellow ; 
three narrow bands across tibia, two across fore arm. A broad blood-red band 
between the eyes, each extremity sending a blood-red band on each side the 
back to the vent, with a connecting spot of the same on the coccyx. A deep 

• In Erlaut. z. Naturg. Braziliens. 
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rod band from scapular region to end of muzzle ; and line below the ejtt. 
Hclow uiiifurm whitish. 

Lin. Urn, 

Length head and body U Width head » 3 

" hind limb 14 Length gape S 

*• hind foul 6 

From tiu* Xapo or I'ppcr Maranon, (G728.) 
The third species of this little known genus. 

PlTIIKCOPrS TOMorTKR.NTK ("opC, Pp. nOV. 

This genus with Agulychnis Cope, and Phyllomedusa, embrace the mofft 
brilliantly colorc<I of tropical Hatrnchians. Their characters were fimt pointed 
out by the writer in Journal Ac. Nat. 2Sci. IMiila. IH0(). The species of Pitheco- 
pus Cope, are now four, two having been added by the William's College Ez« 
pedition : they niuy be di.^itinj^ui^hed as follows : 

I. Parotoid stratum of crypts not visible externally; no external anrface pif* 

menl on humerus. 

at. A vellow band round upper lip to middle of sides; pigment of fore ans 

extending on two outer fingers ; dilatations small ; second toe shorter 

than inner. 
Xo dermal processes on heel; lower eyelid transparent; no Tomerinc 
teeth ; concealed portions of limbs and sides with vertical brown bands ; 
small P. AZURfti'S Cope. 

No tlermal processes on heel ; lower eyelitl reticulate : vomerine teeth ; con* 
cealcd surfaces of limbs with vertical brown bauds; fewer of the same oa 
sidi.s and brown spots behind axilla; small...!*, hypochuonrulis Dandin* 

aa. No yellow band on upper or lower lip or side : external pifnncnt noi 

extending on outer fingers ; dilatations large, second toe longer thmm 

inner. 

Lower eyelid reticulate : vomerine teeth : two angular dermal heel pro* 

cesses, tojrether having a truncate posterior outline : concealed saHnccfl 

brilliant yellow, with broad vertical purple bars; size larger — 

P. TOMopTiRvra Copn. 

II. Parotoid stratum of crypts distinct, extending from orbit to sacmm ; 

humerus covered with the external pigment. 

at. No } el low baml on upper lip, an imperfect one on side; outer fingers 

and XiH'* covered with the external pigment ; dilatations large, second 

Xmk' shori«T than inner. 

No dermal prtu e<ses ; lower eyelid not reticulate: vomerine teeth present; 

green, upper arm with a yellow band ; concealed surfaces of limbs with 

]iurp!e clouds; below ])urplish : large P. TABHlt'8 Copt. 

P t o ui o p t e r u u s has much the coloration of Agalychnis sp., and the 
whole form a ^^enes leatliug from Hyla to Phyllomedusa * The P. ta r s ius np* 



• otH- •ii«»«ie'4 iif tlii«« Kt-nn* ho* lie^'n lonn known, but )\nn l)een eonfonnded by 
unthiT" wHli the l<in|Ci*>*t known ftpocieti of the genuN Phhecopu*. A iiecund kpecles la 
hrrv mltb'ii. 

InuHf !•>«■« i*«{ii«1; <lilfttatir>n<i Urge; nUlvn little. Ihnlis uni>(K>ttf>d; tkin 

«ith ■•ti'llati' tii'iiv «li'|"i«iiii« ficlerodernuL 

S<«i'on>l t<>«* «)iiirt4*r than tfr-t: <niiitjitii»nM (iTnAU : Hi'ks throat nml Ilnibn 

UrK«'l.v y«'ll'»w-'»l''»tied ; skin ?>in«Mitti bicolor. 

p. ««1fIi"T»Hli* "p. nn\. 

<)n«- "( :>!•• l:iric**r<t of the Ilyliiia*. mfa>«urinK from end of muxzle to vent 4 in. I'ft ItaM^ 
Minf til |x'-t<-rtur lH>rfl«'r tymftununi 1 in. .T4 1.: U>tvr<M*n }>«r>»tii|il» and lieapula I in. •'ftll 
Amliu til < :ir|it« 1 ill. \\'*> I* (arpuii t<> «>i)i| of tliini tiiiK**r 1 in. 'J-:> 1. Femur and tibia S tn. 
OS I : tar-iio 1 Ui. :i 1.; tar<>u« to I'nd foartii t<»e 1 in. 4'ff i. 

Tii** ic>M»rai f'triii it niiich ttiat <>f V. hi en I or. but the tnon ar^ lo nicer anil prort i W^ 
witti lariC' r •iila'ati'inN; tto> iiiiil**r fai-«« nftli** t«r-ii.», aiel th** r>kiu irenerally, arv devoid of 
(i'-rriml tn^ieri ko T)h- ii)teKUiii*-nt of tlie wlmb* up}MT Mirfaee of tli<* head and bodjr is 
studded with agKregatioai of owmtHAkM rmdil, wiiich turrouDd, mura or !«»•, numerooa 
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proaches the last named genus most closely, and equals them in size. Of the 
P. azureus I have seen three specimens from Brazil, two from the upper 
Paraguay, and one from Pernambuco ; of the P. hypochohdrialis one 
specimen from Dutch Guiana. 

The P. tomopternus is of elongate form ; width of head 3-3 times from 
end of muzzle to end coccyx. Loreal region elevated, plane, canthus rostralis 
contracted, muzzle not quite vertical in profile. Tympanum one-third the 
large eye. Vomerine in two small fascicles opposite the anterior part of inner 
Bares, as far apart as each is from the choana. Inner nares very large, rather 
larger than ostia of eustachian tube. The elbow reaches end of muzzle, the 
heel to front of orbit. A dermal fold on lower arm, strong on elbow ; a weak 
one on tarsus, terminating above in two heel processes, one projecting inwards 
and one outwards. All the fingers and toes entirely free, thumb opposable, 
fourth finger considerably longer than second. Longest toe the fourth, then 
6, 3, 2, 1. Palm and sole with strong tubercles. 

The colors are very brilliant ; above green, below with hands and feet yel- 
low ; outer fingers and toes bound with purple, like the concealed surfaces. 
One specimen has an exceedingly narrow yellow margin to the upper lip. No 
brown margin inside lower lip. 

Lines. 

Total length head and body 23* 

Length to posterior margin tympanum (axial) 6-1 

*• fore limb 15'6 

" band 6-6 

** hind limb from groin 32'6 

" tarsus 7-75 

** metatarsus and longest toe 7' 

Two specimens of this tree-frog are in the collection from the Rio Napo, or 
Upper Amazon, below the mouth of the former. They are males and have the 
corneous thumb shield of the breeding season. No. 6651, Mus. Smiths. 

PiTHBCOPUS TABSIUS CopC, Sp. UOV. 

Form slender ; width of head at jaws, enters from end nose to vent, 3*5 
times. Loreal region elevated, with the canthus concave ; upper lip project- 
ing beyond muzzle. Diameter of eye three times tympanum. Tongue elon- 
gate, largely free and openly marginate behind, narrowed in front. Vomerine 
teeth in two transverse fasciculi, which are equi- distant from each other and the 
anterior margin of the large internal nares. Ostia large and less than nares. 
Skin everywhere granular, perhaps more properly glandular, those of the 
sides largest. Areolae very large and fiat on the pectoral region ; a series of 
larger glandulous areolae on each thigh below. No distinct dermal margin on 
forearm or tarsus. Digital dilatations of hand largest, larger than the tym- 
panic disc ; that of the thumb smaller. Elbow to opposite nares ; heel to front 
of orbit. Second toe much shorter than first, third less than fifth. 

Color everywhere green, shaded with purple on gular and thoracic regions ; 
also along sides and on under surfaces of thumbs. Femur green, except below, 
two external digits of the same color. An irregular yellow band on side from 

central pointn. These do not penetrate through the derm, which is thick, and entirely free 
from the skeleton in every part. Muzzle elevated, loreal rogion Ntraight, canthus rontra- 
lis strong, concave. Male with vocal veHlcle. Tympanum one-half of orbit; inferior pal- 

Kbra medially transparent, dermoid at the circumference. Vomerine fasciculi oblique 
tween nares as near the latter as each other. Minute areolations on posterior guiar 
region. Tongue small. Elt>ow extends to end of muzzle; hand and longest finger equal 
ftMrearm. Heel to orbit; sole and longest toe exceeding tarsus; cuneiform tubercle 
minute; base of thumb broad, with a flattened tubercle. 

Blue-green with faint li^ht margin to posterior parts of upper and lower lips, and one 
series of very narrow longitudinal lateral npots. Limbs blue above, except the pule brown 
»poUed upper arm ; antebrachiura and tarsus yellow margined ; femora uniform pale blue 
behind. Below uniform pale. 

JSToMtot— Surinam, Hering, Mus. Academy Nat. Sciences. Burmelster suspects the spe- 
ties of the Amazon to be that found in Surinam, and different Irom the P. b i c o 1 o r. 
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angle of mouth and margin of mandible. Two isolated jellow fpoU on 

and one on each side the vent below. 

In. Lta. 

Length head and body 3 9-tt 

*' head, axially, to line tympanum I 

" fore limb 2 8- 

" hand 1 

*' hind limb from groin 5 3' 

'* tarsus... ^..«... I 4-15 

*' remainder of foot I 2*25 

This tree-frog, it is to be observed, exceeds the PhyllomednsA bicolor ia 
size. One male with the Ale-like corneous plates on the metAtarsus of th« 
thumb i.4 in the collection, from the same locality as the lasL No. 6052, Maf. 
Smithsonian. 

HSMII'IIKACTCH DIVARICATrS CopC, Sp. nOV. 

A single specimen of this species has atforded the first opportanitj of ioTM- 
tigating the structure of this genus. The result convinces me of the proprictjr 
of recogni/Jng in it a peculiar family as Peters has done, and confinniug eo* 
tirely the fxisition I as.^igned it in the essay on genera of Arcifera.* The fom 
of the distal phalanges is a compromise between that of many aquatic frogs 
and that of the Hylida*, the proximal globe being not recognizable, and mach 
flattened. Its structure is ditfe rent from that of Hylodes, though it duet not 
probably inhabit trees auy more than that genus, or Chorophilus and Aciit 
among true Ilylida*. 

The coracoi<l and epicoracoid are much less divergent than in other families, 
and the arched cartilagfs are very wide, overlapping more extensively thaa ia 
any genus I am acquainted with. 

The II. d i V a r i c a t u s is nearer the H. scutatus than to the H. f a a cl a- 
t u 8. It differs from the latter chiefly in the form and proportions of the hel- 
met : this is shorter and broader, with more <livergent outlines, and it plaaa 
and flat behind, and not so convex ; it lacks the recurved margin repreteatcd 
by Peters. In profile the upper margin of the mouth is straight, not cnrred, 
and the eve is median, not anterior. Other differences are that the anterior 
vomerine t(»oth, or teeth, are abruptly longer than the others, and the throat it 
blackish, with a broad vellow median band. There are iransTerse rovrt of 
tubercles on the sides of the bellv. 

Interorbital width about one-third expanse of supratympanic ridgen ; fktMB 
end muzzle to interorbitjil point IT) times fntni latter to concavity of poatorior 
margin helmet. From bony orbit to tympanum equal from latter to angle of 
helmet. 

Orbital fissure -75 long (vertical), diameter membranum ty m pan i. which 
latter is <l«>uble width of same. Margin of helmet behind, medially tlightlj 
elevated. Muzzle flat with a ^llort terminal dermal process ; eyelidji with a 
marginal prolongation. Head slightly granular above; body smooth above; 
oblique rows of tuberrles on forearm. Belly closely, throat sparsely granular. 
Bt>th tingers and toes with ru<linieiital web. A large palmar tubercle; two 
indi>tin(-t ni<>tatar«al tubercles, the inner eU»ngate. A fold along tarsus aad 
(Miter toe; hlight dermal margins on all the toes. A similar fold -on foreana 
and outer finger, and on the other fingers. 

la. Ua. 
Length head and body to vent 2 2' 

of casque on me<liad line: least 10*5 

•* •♦ •• '• ♦• greatest 13*2) 

hind limb 2 ll'S 

fiMii 1 4-5 

tarsus T' 



• Juuroai Academy, 1S66. 

[Mudi. 
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Length forelimb 1 3* 

" hand Y-5 

Width between nares !•& 

" " orbits 6- 

•* casque, superiorly, behind 14* 

" " inferiorly, ' " 16- 

Grayish-brown above, dark-brown below ; a yellow band from chin to 
breast; black bands on tarsus and forearm. A black blotch below vent, one 
above tympanum, one below eye (indistinct on one side), and several smaller 
ones on edge of npper lip. 

From the Napo and Maranon. 6648. 

Two specimens of two species of this genus in the Museum of Munich are 
the only ones known in any Museum besides the present one. 

The curious and high degree of ossification of the crania of this and several 
other Neotropical genera, appears to be a defence to the animals possessing it. 
When killed in spirits they frequently die with the flexor muscles of the head 
contracted, and the bony front presented like a shield. This is no doubt an 
important defense against the bite of venomous serpents, Which abound in the 
regions where they occur. This defence appears, however, to be rather a con- 
sequence of such structure than a cause, in a physiological sense ; since the 
majority of the Anura in the Continental Neotropical region, where they are 
equally exposed to venomous serpents, do not possess it, while the tree-toads of 
the West Indian district, where venomous snakes are almost unknown, invari- 
ably exhibit this extraordinary ossification. 

LiTHODYTES coNSPiciLLATUS. Uylodes conspidUatut Giinther, Br. Z. S. Lond. 
1859. 
From the valley of Quito. 

Cystignathus hyl^dactylus Cope, sp. nov. 

A species belonging to the section of the genus characterized by having the 
vomerine teeth in two arched scries on the line of the palatine bones ; the 
digits without dermal margins, and the belly included in a discoid fold of the 
derm. 

A vertebral and dorso-lateral dermal fold, and some shorter ones on the 
sides, but no large warts or glands on the groin. Muzzle ovate, gradually de- 
scending at extremity, canthus rostralis not strong, contracted. Tibia less than 
half head and body. Ethmoid not ossified to end muzzle. Brown with a 
dark-brown band at each dorso-lateral fold, and two dark spots on the anterior 
half of each side. A dark band from axilla to orbit, from orbit to tip, and 
between orbits. Fore limbs not, hind limbs scarcely cross-barred ; femur mar- 
bled behind. Belly and throat pale yellow. 

The toes have distinct dilatations at the end^ but not the fingers ; all have 
strong tubercles below; two minute metatarsal tubercles. Tongue considera- 
bly free behind and laterally. Vomerine series not extending exterior to inner 
margin of nares. Tympanum one-half orbit. Wrist not quite to end muzzle ; 
heel to middle of orbit. 

Total length 11-6 1. ; of hind limb 16- 1. ; of gape 31 1. ; width head behind 
4' lines. 

From the Napo or upper Maranon. 

In spite of its dilated toes this is a true Cystignathus. I also place in this 
genus Hylodes hallowellii Cope, and Platymantis petersi i Steindach- 
ner. They are closely allied to each other ; the latter by no means a [Flaty^ 
mantu) Halophila, a genus which does not occur in the new world. 

Bupo NARicus Spix. 
From the Napo and Maranon. 

Hero ANDIANU8 Copc. " JBm/o intermedius Gthr.," Cope, Proc. Ac. N. Sci. Phil. 
1862, 376, nee Oumtherii^ hinc Fhymoidu xntermedmt Cope, 1. c. 

1868.] 
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Craninm with the curved orbital margin elevated into a ridg«, and 
tinned into a dtrun^i^ supratyni panic ridge ; a short preorbital ridge, no poftor- 
bitiil. Parotoiti gland divergent towards the sides, elongate trtaof^nlAr n«r» 
row. continued into a lateral dermal fubl. Two metatarsal tubercles, both 
small; a smooth-edge<l tarsal fold. Tympanum distinct, less than half diame- 
ter of eye. A trace of a parietal branch ridge on cranium. Canthus ro#trmSii 
very strong, concave short. Muzzle elevated, profile vertical, not ta long, ia 
a straight line, as the long <liameterof eye fissure. Nostril terminal. Gi 
width of head 2 C times in length head and body; length toot without 
2-75 in same. Hind foot, outer toes with last phalanges only free; 3} of mi 
an free. Heel to hinder edge orbit. Skin covered with small round tabcrclci 
above. Palms an<l soles rough, and limbs generally, metacarpus with two 
strong tubercles. Half the femur included in the skin of the body. 

Crray above, with small paired dark-brown spot on each side the median 
line ; these are more or less confiuent, and have a few smaller spots exteraal 
to them. Sides below lateral fold brown-marbled. Lip with two brown spots 
on each side, a large brown spot on each side tympanum. A brown blaad 
across eyelid and verier. Pale below, with brown blotches on breast 

iHjlly. 

Lin. 

Length head and body VJb Length tarsus • 4i 

" '• includ. tympanum... 5-4 '* long toe ♦ 7*S 

" tibia .* 7-4 " hind limb ^23- 

Several specimens (Vo. it'll) from the valley of Quito. OriginaHy brought 
from Ciirth:i;rena. New Grenada. (.\o. 4350 .Mus Smithsonian.) 

This species is nearest the R. agua. It differs in its very much smaller 
size, being one-eightli or tenth the bulk of the latter, in its relatively smaller 
and narrower parotoid glamls, and in its pinched, narrow, angulate muixle. 
It is also near the B. dipt y c h u s Cope, a still smaller s(>ecies. In the latter 
the toes are much less palmate, the muzzle longer and the parotoids broader. 

Brro AQUA Daud. B. marinua Schneider. 
From the Napo and Upper Amazon. 

RAX I FORM I A. 

Atblopus losoirostris Cope, sp. nov. 

The muzzle prolongetl, the ethmoid cartilage overhanging the labial border, 
and forming an acute-angled prominence. The muzzle a little longer fhaa 
the long diameter of the eye ball : nostril just behind a lateral projection 
formed by the extremity of the prefrontal. Canthus nostralis a right an|{le, 
lores nearly plane, upper profile entirely plane, transversely a little 
concave in front of the orbits. Greatest width of head behind nearly 
one-third length from end muzzle to end coccyx. Extended backwards 
the fore limb extends beyond the vent; forward the hind limb meat- 
ores to the front of the orbit with the heel. Toes about half webbed, 
the inner (piitc rudimental ; fingers slightly webbed, the iDn«*r tbort. 
Skin above and below entirely smooth, a line of granular eleratioM 
alonir the si<Ie. A faint tar«al fold; metatarsal tubercles not develofied. Ostla 
of eu!itachian tubes, each half an inner nostril ; latter small lateral. Tongve 
narrow, elongate. One large rt)un 1 metacarpal tubercle. Total length 10^ 
lines. From nostril to posterior extremity su|>ratympanic ridge 3-3 linee. 
Total length fore limb (>-({ lines; of hind do. KM lines ; foot G Hues; tarsns 3*1 
lines : extent of sacrum "^ lines. 

Abore blaek ; under surfaee^) ami upper lip yellow. A greenish spot on each 
scapular region, and two or threr pairs of the same on each side the Tertebral 
line. Femur btdiintl yellow, with a proximal lon;i:itudinal, and two distal 
transverse black bands. All the toes blackish, thumb yellow. 

From the valley of Quito. 

[Bluch, 
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This species is in general appearance somewhat similar to the A. rar i u s, 
from Central America, but that has a relatively longer body and shorter limbs 
and head, and lacks the singular nasal appendage. In this species the clavi- 
cles and coracoids are considerably more divergent. It constitutes among 
Atelopodes, an approximation to Rhinodemia. 

In the writer's examination of the Families of Raniform Anura* the genera 
Atelopus and Phrynidium were accidentally retained as distinct, as was done 
by Giinther, the fact having been lost sight of while correcting the proofs that 
Peters had shown them to be identical in the structure of the auditory appa« 
ratus. I do not think it probable that they should be retained as distinct on 
Account of the remarkable difference in the degree of ossification of the 
ethmoid, which I have there pointed out. 

The structure of the sternum in Atelopus longirostris throws much 

J ight on that of the genus Hemisus, discussed in the essay above quoted. The 

X Jitter genus ought probably to have been compared with Phryniscidas rather 

-^lian Engystoumidse. I have already shownf that the clavical and coracoid 

£kre not in contact in Atelopus, but are connected by a simple longititudinal 

c^julilage. This is the structure in all the Phryniscidse I have examined, and is 

<^aite different from the truly Raniform character of the Dendrobatidae and 

^ZJolostelthidae. This elongation of the confluent epicoracoid cartilages — for 

iB«2ch is its homology— reaches its greatest extent in the family, in Ate- 

3 <3pu8 longirostris, making a distant approach to what is probably 

LC condition in Hemisus. The anterior transverse element of the latter genus 

therefore probably rather clavicle than coracoid, as suggested above. 




TBLOPUS LMXia Cope. Phrynicus lavis Gthr. Catal. B. M. 
From the valley of Quito. 

NULA APFiNis f RoTia affinu Peters, Monatsberichte, Berlin Acad. 
This may be Peter's species, though the latter is so briefly described that it is 
ot readily identified. Having examined the type in Berlin, I am not prepared 
agree with its learned describer that it is a climatal variety of Rana t e m- 
S> or ar i a. 

Dr. Steindachner recognizes this genus^ but renames it Pohlia^ and gives 
xX, a character of cartilaginous <<Stirnbeine" in front, rather than cartilaginous 
ethmoid. 

The genus Ranula turns out to have simple terminal phalanges as in Rana, 

lUerefore three of the species formerly assigned to it by me, which have T- 

sYiaped phalanges must be regarded as belonging to another and unnamed. 

Senus. This I call Trtphbbopsis and refer toT. chrysoprasinus m. as 

the type. It represents the Hylarana of the Old World, and bear» the same 

relation to Ranula that the former does to Rana. 

Si7>eand form that of Rana c 1 a mi ta n s, but with small membranum tym- 
pani«^equal to orbit, and 1*5 length of muzzle. Toes palmate to near end of 
last phalange, to basis of the same of longest toe. Head plane above, 
fronto-'parietals broad without posterior crests, equal between orbits the 
length of ethmoid cartilage. Oanthus rostralis sharp, loreal region concave ; 
muzzle truncate in profile. Prefrontal bones three times as long as wide. 
Vomerine teeth in two small fasciculi, exactly between inner nares, nearer to 
each other than to the latter. Nares considerably less than ostia pharyngea. 
Outer nostrils half as far from end of muzzle as from orbit. Skin everywhere 
smooth, except a few minute granulations on posterior pelvic region. Fingers 
elongate, the inner longer than the second, all with a narrow dermal margin. 
When extended, the bases of the metacarpals mark the end of the muzzle. 
The hind limbs extended, nearly measure to the end of the muzzle with the 
heel. 



• Journ. Ac. Nat Scl. 1867, 189. 

+ Nat. Hist. Review, 1866. 

I Characterized Proc. Academy, 1866, 120. 

1868.3 
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Length of head (to opposite hinder margin tympaaam) 14 | 5 timei is 

length, vent equal width of head behind. 

In. Lta. 

Length head and bo<iy 2 6*5 

*^ of muzzle to orbit 4*€ 

•' of fore limb 1 € 

" of hand 8 

*• of hind limb 3 11-5 

** of foot ^ 1 !• 

** of tarsu? 

Color above light olive, with a few small black spots on the pelvic reipoa. 
A black line on cauthus rostrali^ on edge of upper lip and one round tvmp*- 
iium. Femur and tibia each with two narrow black crofld bands. Numeroof 
black spots on groin and front of femur. Femur and tibia l>ehind closely marbled 
with <ieep black. Tan^us and forearm black below. An indistinct yellow bMid 
from nostril to axilla. 

Two specimens from the Napo or Upper Maranon. 

This i^pecies differs from the K. p a I m i p e s of Spix, according to the coa* 
plete description of Steindachner in having a considerably shorter and motv 
truncate muzzle. In the last named the nostril is equidistant between moEilt 
and orbit, and the diameter of the latter is one half the same distance; in this 
species it is two-thirds. Our species has the thumb longer, and the black 
marbling of the femoral regions is probably characteristic, as Stcindachacr 
does not mention it. 

How it differs from the R. affinis {Rana Peters) the description of tb« 
latter author does not furnish the means of determining. The latter has IIm 
same obtuse muzzle. 

GYMNOPHIDIA. 

C.vciLiA rACHYSEMA GUnther, Proc. Zool. Soc London, 1859. 

Two specimens from Guayaquil. They have 170 — 180 annnll rexpectiwlT. 
In the larger the eyes are distinct ; there arc eight teeth on each side tb« 
upper and six on each side the lower jaw, with five vomero-palatines on each 
side. In the smaller s|»ccimen the eyes are invisible ; in both the narial 
valvules are present on the tongue. Giinther did not find these, nor eyes, aad 
counted only Ti | 3 | 3 teeth. He describes bine spots on the sides ; theae are 
accidental and dependent on the condition of the integment. 

SiPHi>NopH AN.srLiTUS Dum. Hibron. 
From Lower Napo or Amazon. 
The whole number of species brought by the Rzpedition is: 

Trocodilia 1 Ophidia 34 

Testudinata 3 Batrachia 14 

tSauriu 19 i_ 

Total 13 

These are from thn^e distinct faunal districts — those of the Western Coast, 
the Table land of Quito, and of the Kastern 2Slope of the Andes. The nambtr 
of s|i«cies found in each is as follows : 

Western If 

Table Land 14 

KasterTi « 44 

In the Western ilistrict are five sperirs which occur in Brazil, and oat 
(CheUilraj which extends from Mexico to the cold regions of North America. 
Two ^p«'c-ies of the same list occur in Middle .Mexico. Of the si>ec!^s froM 
near Viiito, four orrur in the Western List, and four also found in Kastera 
Hrazii : one is common in .Miildle .Mexico. Of the species of the Kastern list, 
the S:iiiria wt-re chiefly obtained from points within the limits of Kquador, aad 
the Uphidia from near the iiraziliaa frontier. Of the last, twelve are also 
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Sastern Brazilian ; of the first, and Batrachia, seven are found in the latter 
region. 

Of generic types none of any extent appear to be restricted to either of the 
Western regions. Trachyboa with one species does not probably occur out of 
the West Coast region. Euspondylus, so far as known, is confined to the eleva- 
ted regions and the adjoining Eastern and Western Slopes. Teleuraspis is 
largely developed in Central America and Coniophanes in Mexico. Of the 
^nera of the Eastern district, Centropyx, Teius, Hypsibatus, Hyla, Pithecopus, 
£yp8iboas, Ranula, Himantodes, Olisthenes and Typhlops, have not been 
brought either from the Table Land or the Western district. The absence of 
Jiyla has been already noted by Giinther. 

The sources of information respecting the cold blooded vertebrates of Equa- 

<3or are the collections of Eraser, made in the Western district, and identified 

Cknd described by Giinther in the Proc. Zoological Soc. London, 1859 ; and the 

^collections of the Prussian Consul Reiss, published from time to time by Pe- 

"ters in the Monatsberichte of the Berlin Academy. 

. Eraser procured forty-nine species ; to this number Peters added four, and 
%.lie present enumeration four. The new species of the present list are mostly 
^"x-om the Tat/le Land and Eastern region, and numtndr twenty-four. 



[dditional ducripiiont of Ntotrofical ReptUia and Batrachia not previously knovm. 

TfiSTUDINATA. 

DERMATEMYS Gray. 

This genus presents a peculiarity of the skeleton which has never been 
x^oticed. This is, that the vertebral elements of the carapace are not pro- 
2 «=»nged to the posterior marginal bones as in Emydidae^ but terminate so as to 
^Ekl.low of three costa; uniting in a median dorsal suture. This character has 
^M ^retofore been supposed to characterize the Cinosternidse, which also lack the 
'■=K:&esosterna] bone. In this genus the mesosternal is well developed. Cistudo 
S^as, however, the last pair of costal bones joined by suture, and in the same 
'^^ckmily. Claudius Cope, is another genus possessing the same character. It 
^ ^ a character also of the genus Hydraspis. 

The genus Pelomedusa Wagler I have shownf to possess only two series of 
lalanges instead of the usual number, three. It is on this account as separate 
'«m the other Pleurodira, as Testudo is from the remainder of the Cryptodira. 
zi this ground I consider it to represent a family hitherto unnoticed — the 
X^elomedusidse. 

Sternothaerns Bell possesses an important structure hitherto unobserved. As 
In the extinct genus Pleurosternum ; the hyosternal bones are divided trans- 
"versely, giving ten bones to the plastron instead of eight. It therefore repre- 
sents a family which I call the Sternothseridse,' representing among the Pleuro- 
dira the extinct family Pleurosternidae among the Cryptodira. It may be here 
mentioned that I have found a fine new Pleurosternum — PI. pectorale m. — 
in the cretaceous Green Sand of New Jersey. 

The above facts confirm the supposition of Agassiz that the Pleurodira 
would be found to constitute a series of families, rather than one family. 

One species of Dermatemys, the D. ma ve i, is recognized by Dr. Gray as in- 
habiting Venezuela and Mexico. The same species, according to the same 
author, has been subsequently named Emys b e r a r d i by Prof. Dumeril. I 
have not had an opportunity of seeing South American specimens, but the 
excellent figure and description of Gray render it certain that the individuals 
from that country on which the species was based really belong to another 
species from those of Mexico. The collections of the Smithsonian Institution 

* Agassiz states— Contrib. Nat. Hist U. States i, that in all Emydidce the vertebral series 
of bones ia aninterrupted. 
t Proo. Ac. Nat. 8cL Phlla., 1865, p. 186. 

1868.] 
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furnish another species from Belize, which I hare heretofore identified wilfc 

the i<anic. 

The species may be thus distinf^uished. 

One gular scute, no inter^^ular; five inner marginals, the posterior 
triangular, not in contact with the femoral or abdomi- 
nal. Abdominal narrower than pectoral or femoral. 
Sternum little emarginate behind. Vertebral scuta broader 
than lung, the median except behind covering a lieeled 
ridge ■ » ABVOl 

One gular, and an intergular >>ehind it ; four or five inner margin- 
alt), the posterior in contact with femoral and abdominal ; when 
only four, the median elongate ; vertebral scuta much longer 
than broad ; no dorsal keel. Abdominal scuta equal or wider 
than those adjoining 

Two gulars, no intergular ; four inner marginals, the median shorter 
than the hinder, joined as in the last ; abdominal as in the last ; 
vortebrals much longer than wide, no dorsal keel. Sternum 
well emarginate behind 



Dekmatkmys abnormis Cope, sp. nov. 

The greatest breadth of the vertebral plates exceeds the length of the 
tals ; the length of tlie same equals the width of tlie anterior costals, exci 
the width of the posterior. The form of the head is elongate, and acumiDAte; 
there n a strong basal angle ail ruund the mandible below the cutting edge. 
Though the carapace measures seven inches in length, the costal boaai 
are only united for half their length, and the hyo- and bypostenMl 
bones are entirely separated from the marginals. This lateral footaoelk 
is eight lines wide medially. The plastron is well developed, except a Teiy 
small fontanelle at the middle of the hyo-hyposternal suture. This, with Um 
wider vertebral shields, indicate a young animal, and though there are oo 
of immaturity about the head, it doubtless is such. Nevertheless, 1 
suppose the vertebral scutes become as narrow, nor the cara|>ace as fuUjr 
fiiMJ at maturity, as in the other species, and its distinctness is coofirmed hf 
other characters as given. 

Above light brown, below and inner faces of limbs light yellow. 

Length of plastron 5 in. U lin. ; width of same at axill» 3 in. ; at posterior 
end 1 1-5 lin. ; total width at groin 5 in. 5 lin. ; length head from behind eer 
17 1.: greatest u idili head 1 in. 

From Belize River, Yucatan. Museum Smithsonian, No. 6545; from Dr. 
Parsons. 

LACF:RTILrA. 

PROCTOTRETUS Dum. Bibr. 

pRocToTRKTi's PRAHiM's < Ope, Sp. nov., of thc group Rhfftidodira Gird. 

Hrail broad, short, vertex and front plane longitudinally and traosrerMlT. 
Canthus ro«traIis strong, loreal region concave. Nostril just below the edije 
of the eanthus. Scales of head above smooth, angulated. A transverse scale be- 
hind ror<traI ; a united pair uf .^lupraiiasals, the larger ill vided interna-iaU betwcea 
the smaller longitudinal posterior supranasals. Three pairs frontonasals, the 
two anterior in (-(tntait with (-aiithal row, and separated by four scales; the 
po:«t*'nor Iar^e<«t, ami in c«)iiia(;t. No superciliary series, except from tht 
frontal h.iekwards: frontal little longer than broad. Occipital (= interparie* 
tal ) small, in lontart with superciliary rows, and followed by two plates A 
littlf l.ir;;iT. thcipital a:i<l temporal regions covered with rather large, smooth 
scaleo, tlio«e of the latter smaller, and roumled behind. Supraorbitals of tr* 
n-k'ul^ir '>i/.e. sinuoth. the three inner larger, little broader than long; together 
three rows scarcely separated within by a series of small scales. Two mar|paAl 

[Much. 
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rows. Three loreal rows, the lower continued below the suborbital. Labials 
5—6 ; two rows infralabials, the inner shorter, of broader scales, the first pair 
in contact. Auricular meatus large, no marginal scales. 

Scales of dorsal region small, not larger than ventral, little larger than 
lateral, not longer than broad, with a keel on the distal half and obtuse mucro. 
Thej are in series, which converge upwards and backwards. Sixty-nine series 
from rump to occiput ; fourteen across the nape. A broad granular band ex- 
tends from the ears to more than the length of the humerus behind the axillae. 
A pair of longitudinal folds extend from above and below the meatus, and 
unite half-waj to the axilla, to which point the single fold extends. Another 
extends along the side. 

Lateral and abdominal scales smooth, the latter rounded, smooth, occasion- 
ally slightly notched ; gulars entire ; caudal scales small, in whorls, strongly 
keeled. Extended fore limb reaches *66 to groin ; hind limb to union of side 
folds of neck. 

In. Lin. Lin. 

ToUl length (tail mutilated) : 6 11-2 

Length to vent 2 t Length to orbit 2*5 

" axilla 11-5 Width of head 5-5 

t< meatus of ear t Length of pes 10 

Color above brilliant green, with a double series of black dorsal spots, with 
angles projecting laterally, which posteriorly meet similar angles from a late- 
ral series of larger deep black spots. The green continues as a band to orbit. 
A series of vertical black bars on sides ; limbs green-black, cross-banded ; tail 
brown-black ringed ; top of head black, brown and green specked. Lower jaw 
black-barred. Belly light green. 

From 603. Museum Comparative Zoology, Cambridge. From Chili. 

LIOCEPHALUS Gray. 

Having had a large number of individuals of this genus at my disposal, as 
the species are but little known I give the following synopsis. Gray, who 
gives the fullest list (Catalogue Sauria Brit. Mus. 1845), enumerates five. There 
are at present fourteen known. 

1. Several series supraorbital scales ; no transverse plates. Abdominal 
scales smooth. 
L. ornatns Gray, Catal. L. trachycephalus Dum., Catal. Method . 
The former from Guayaquil, the latter from Bogota. 

IL Transverse series of plates on the supraorbital region ; abdominal 
scales smooth. 

«. Parietals and interparietals united. 
Supraorbital region scaled in front ; a black spot on 

throat. Gallapagos Is L. grayi. 

CMU Parietals and Interparietals distinct ,* the 
former transversely divided. 
Three pairs frontonasals ; three interparietals ; a black 

spot on throat. Equador L. ir idescens . 

aat. Parietals and interparietals distinct; the 
former longitudinally divided. 

fi. Four pairs frontonasals (four rows plates 
across front). 
Outer parietals larger than inner ; interparietal short, 
triangular ; two rows scales above infralabials ; 
tail crest high. Brown, with many light cross- 
bars » L. er emitua. 

1868.] 9 
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$$. Three pairs frontonasals. 

y. Outer parietals much larger than inner. 
Top of head smooth ; plates of front wide ; interparie- 
tal long and narrow ; one row above infralabials. 
Light oliye. Bahamas, Cuba L.carin^tai. 

yy. Outer parietals narrow, equal inner. 
L. T i 1 1 a t u s Hallow, and L. macropus Cope, both from Cvba. L. 
schreibersii (Prittonotut tchreiberin Graven horst, not L, »eArei6erm» Orsj 
:= L. V i 1 1 a t u s), and L. melanochlorus Cope, from Hajti. 

00. Two pairs of frontonasals. 
Scales smaller ; temporal scales small, keeled ; of 

front much keeled ; auricular scales elongate ; 

interparietal very small. Uayti L. raviceps. 

Scales larger ; temporals large, smooth ; auriculars 

short, thick ; scales of front little keeled. From 

Hayti L. personatui and L. trigeminaivs. 

The last two are much alike in structural features, but differ grtmUj ia 
coloration ; they do not appear to be sexes of the same animal, as I have wca 
both (^ and $ of the latter. 

III. Transverse series supraorbital plates ; abdominal scales keeled. 

Scales on nape in 5 — 1 — 5 rows ; seven supraorbitals ; frontal scales aaaj. 
keeled. 

L. h e r m i n i e r i Dum. Bibr., from Martinique. 

I am not acquainted with L. m a c 1 e ay i Gray, from Cuba ; it is probablj 
allied to the L. carinatus and L. v i 1 1 a t u s . 

LlOCBPHALUS KRBMITUS CopC, Sp. UOV. 

Head moderately elongate, profile an inclined plane. Front with four croea- 
rows of plates posterior to supranasals, the posterior smallest ; two paira of 
internasals, separated from each other, the anterior from the rostral alto ; tbe 
posterior pair of the same in line and continuous with the divided froatal. 
Interparietal very short, the parietals largely in contact behind, the outer twice 
as wide as the inner. All the scales of head smooth, except the iupraoibitals. 
The latter weakly keeled, six on each side, separated by one row scales tnm 
supraorbitals ; also by one row small scales from superciliaries. Parietals 
bounded externally by two rows larger scales, then minute scales, then medioM 
keeled preauriculars. Auricular scales elongate, four. Postaaricalara aot 
granular. Scales above large, eight rows on median nuchal region. Dorsal 
crest high on tail, elsewhere moderate. Lateral and abdominal scales smaller 
than dorsal. Scales of lower surfaces entire, the preanals smaller, keeled. 
The muzzle marks the end of the metacarpus on the extended fore limb, aad 
the front of the orbit the longest toe. Tail moderately compressed. Folds of 
side of neck strong ; two oblique, one nearly horizontal. Scales of tail sliiaj. 
keeled below except at basis. 

Coloration plain, (tround dark olive-brown, with a deep brown dorso- 
lateral longitudinal shade, connected by nuuierous indistinct cross-bars, whick 
are light margined behind. Lower surfaces brown, with nnmeroas seattered 
whitish scales, which are most thickly gathered on the pectoral regtoa. A 
dark brown spot beta-een eve and ear. 

la. Lla. 

Length from end onvszle to vent 2 5*S 

" to ear 8 

" of hind foot 13$ 

Width of head < 

One specimen of this species was sent to the Smithsonian Institntion bj W. 
J. Kastn, from the island of Navassa, W. I., which lies to the south-west of St. 
Domingo, in line with Jamaica. 

[Marcb, 
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LiociPBALUS 8CHRBIBEB8II. PrUtonotus schretbcraii Gravenhorst, Nova Acta 
Curios, xviii, 739. Tab. 

This species is not anywhere described in the English language. I therefore 
append the following, which I took from specimens in the Mus. Leyden : 

Crest very long, equal ; scales longer than high, other sc. small, keels not 
prominent. 7 — 1 — 7 sc. on nape ; on rump, 7 or 8 — 1 — 7. Smaller lateral sc. 
in a not wide band. Abd. sc. in 23 rows, rhombic. Sc. from ear to shoulder 
granular ; tail compressed. Extended hind limb, near to ear. Interparietal 
narrow ; 8 supraorb. Supercil. not separated. 3 pair frontonas., the poster, 
often double ; 4 in the median row ; the frontonas. as broad as long. Head 
sc. keeled. 

Olive-brown ; with or without traces of a light band on each side of back, 
which are most distinct on tail ; sides with a band of brown speckles. Green 
below, with 4 or 6 cross-bands of blue-white bordered spotlets ; obsolete ante- 
riorly. Bluish on gular region. Head lighter, uniform ; feinus with two transv. 
series of spots? Fem. with 2 longit. dors, stripes, and a distinct one on lower 
part of each side. Transverse angulated brown bands behind white border, 
from side to side. A yellow band on post, face of femur. Dors, crest very 
small, scarcely on tail. Head sc. broad, keeled. 

CELESTUS Gray. 

Catal. Lizards Brit. Mus., 117. 

. This genus, in my opinion, embraces the Diploglossinse, with normal extre- 
mities, in which the frontonasal plates are fused together in one shield: it 
therefore includes most of the species of Diploglossus, as understood by Gray. 
Diploglossus was originally based by Wiegmann on D. monotropis and 
D. fasci at us, species in which the frontonasals are quite distinct. Both 
are from the South American continent ; the first-named is the type of Camilia 
(C. jamaicmtis) of Gray. The correspondence of the Smithsonian Institution 
has procured numerous additions to this genus, which are here added : 

A. Intemasal plates confluent with frontonasals. 

I. Scales in 32 — 6 rows. 

Two frontals, one above the other ; two postnasals do. ; 

scales all 8 — 10 keeled ; olive, sides black- spotted, steindachnebi Cope. 

One frenal and postnasal ; scales smooth in front, keels 
increasing to 16 on tail ; sides and limbs black ; 
above olive, the scales black-edged CHALYBiEus Cope. 

Keels of the scales eight to ten ; one postnasal, two fre- 
nals, both on labials ; meatus of ear large ; anterior 
limb two-thirds head. Brown, with blackish band 
on upper part of each side pleii Dum. Bibr. 

Keels of the scales eleven, all equal, on posterior re- 
gions ; anterior scales smooth, together in 36 rows ; 
nasal plate extending to rostral ; two loreals, both 
higher than long ; ear minute, head and limbs very 
short, latter *75 former, and *2 from axilla to groin ; 
a blackish lateral band above, cross-lined before, 
spotted behind deoener Cope. 

K^s of the scales fifteen, all equal ; one postnasal, 
two frenals, both on labials; ear meatus small. 
Serpentiform, fore limb five-sixths head. Brown, 
with dark lateral band above saobwB Coct. 

II. Scales in 41 — 2 rows. 

Keels 14; none larger; head narrow, sharp, muzzle 
longer than interorbital width ; front plane ; parie- 
tal separated from supraorbitals by two plates, 
loreal longer than high ; gray, sides black, cross- 
banded; loreal higher than long phoxinus Cope. 

1868.] 



124 PROCEEDINGS OF THE ACADEMT OP 

Keels 15, a median stronger ; front conrez ; distance be- 
tween orbits in front equal lengtb muzzle ; both 
loreals higher than long ; one plate between parie- 
tal and supraorbitals ; brown, a deep brown dorso- 
lateral band, and numerous longitudinal series of 
brown spots on the back wiihlavou Cope 

Keels 25, none larger ; head flat, acute, muzzle longer 
than intcrorbital width ; many close, short bay 
stripes; lorcal higher than long BADIUI Cope. 

Keels 25 to 35, one median much stronger; head short- 
ter, obtuse, muzzle equal width between eyes ; uni- 
color, with vertical lateral bars ; two loreals, longer 
than high btixubus Cope. 

III. Scales in 49 — 51 rows. 

Keels 34 — 8, the median stronger on dorsal region ; form 
stout, fore-limb one-third longer than head; tail 
much compressed ; yellow or light brown, with 
about fifteen brown cross-bands occiDaus Shmw. 

Keels 17, scales with a cross elcration and marginal de- 
pression, making rows of pits ; head wide, muzzle 
short, equal iuterocular width ; tail cylindric ; 
brown, with 18 cross-bars on dorsal region ^ impkissub Cope. 

Keels 19, equal, scales plane ; head elongate, narrow, 
muzzle longer than interocular width ; brown, with 
14 cross-bars on back ?8TBLaTUS Gimy. 

AA. Internasal plates separate, small. 

Scales in twelve longitudinal series on the dorsal re- 
gion, with fifteen stria* and a weak median keel ; 
body anguiform, anterior limb long as head. Pale, 
with numerous short longitudinal reddish bands. 
Otherwise as C. oc c id uu s." Dum. Bibr owvHn D. B. 

Species unknown to the writer: C. hewardii Gray, Gatal. 1. c, 
Jamaica, and C. macrolepis Gray, 1. c, West Indies. 

Synoptis of SpecieM. 

C. sTEiNnACHNKRi Copc. Diplogloittut Cope, Proc. Ac. N. Sci. Pbila. 18M. 
Vera Ouz, Mexico. Mus. Smithsonian. 

C. OHALYB.«rs Cope. Ihploglowui Cope, 1. c. 1866. 
Vera Cruz, .Mexico. Mus. A. N. S. ; Smithsonian. 

C. PLBii m. Diplogln»tu9 Dum. Bibr., v, 605. Do. (onfyda) Grmj, Catol. 
llab. — Martinique (Mus. Paris). 

Cblbhti's i>b<*enkr Cope, sp. nor. 

This is the must Seps-like of the genus, having shorter and weaker limbi 
than the C. s a g r w , and a shorter and broader head. The toes are verjr Bhoft, 
though of the normal number; it perhaps will approach the genua SMraeie 
<fray. 

Width between fronts of orbits 1*5 times in length of ronzBle aolerior te 
same. Length of head to middle postparietal plate equal width of MUDe*t enr 
u|Mfuing!«. Width of frontal pliite behind greater than length of the bbt 
Supra^rhitaN five, separated by two scales from parietal. One preoc alar ; two 
loreaU. both higher than long ; an elongate oblique postnasal in contact with 
anterior fuprana^al. Nasal meeting rostral by a suture. Right upper lablab, 
fifth and sixth supporting a long suborbital, which is convex below. Two 
row* of infralabials. the upper of longer, lower of wider scales. Toes ahofft; 
behind, fourth much shortec than first. Whitish below ; chin reticulated with 
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brown. Sides with longitudinal brown lines, the upper confluent, much darker, 
and with a zig-zag upper margin. Above, fawn brown, with seventeen cross 
lines to middle of back, and small brown spots in quincunx behind them. Tail 
with a deep brown band on each side. 

Id. Lin. In. Lin. 

Length to vent 3 2.25 Length fore limb 4-6 

" to axilla 11.75 " hind limb 7- 

" to ear 5-6 

A single specimen of this interesting species is contained in a collection 
from Porto Rico, West Indies, sent to the Smithsonian Institution hy George 
Latimer, correspondent at that island. 

C. SAGBiE. Diploglo88U8 Gocteau, Hist. Isle Cuba, Dum. Bibr. v, 602. 
Hab. — The whole of Cuba. Mus. A. K. Sci.; Smithsonian. 

Celbstus phoxinus Cope, sp. nov. 

A fusiform species, the body rather stout and flattened, the outlines tapering 
gradually to end of muzzle and tail. Head flattened, with strong canthus ros- 
tralis, and concave loreal region. Postnasal and postloreal longer than high : 
preloreal higher than long. Five supraorbitals ; scales behind postparietals 
not larger than those of the nape. Dorsolateral angle strong on scapular 
region. The eighth upper labial is the first one angulated above ; rostral plate 
broad and low. The limbs, when pressed to the sides, fail to meet by the 
length of the hand. Keels of the scales strong. Tail slightly compressed. 

Above light gray ; sides from orbit to groin dark brown, with regular ver> 
tical brown bars, which are margined behind by a close series of light spots. 
Two series of small brown spots on each side the dorsal region, the median 
stronger on the nape, all vanishing behind. Below immaculate ; limbs with 
brown light-edged cross-bars. 

In. Lin. In. Lin. 

Length to vent 3 3- Length to orbit 3* 

" to axilla 1 2-8 Greatest width head 4-8 

« forelimb 8-6 Length hind limb 1 0-1 

This elegant species was found by Dr. D. F. Weinland, near Jeremie, Hayti, 
and was placed by him in the Museum Comparative Zoology, Cambridge, 
Mass., in care of Prof. Agassiz. 

Cblkstus wbinlandii Cope, sp. nov. 

This species is near the last, but is less regularly fusiform ; the body, and 
especially the head, are less depressed ; the canthus rostralis is depressed and 
the loreal region plane. Both loreals higher than long, and the seventh 
upper labial is the first angulated above. Rostral deeper, rounded above. 
Five supraorbitals, separated from parietals by but one plate besides fronto- 
parietals. Auricular opening small. Limbs when pressed to sides meet. 
Larger median carina of scales wanting on those of anterior nape and tail. 
Vent with three cross rows, rather larger scales in front. 

Below the dorsolateral brown band is another formed of spots in line ; they 
continue with a vertical series of brown spots on the sides. Ground above 
dark brown ; sides of neck and gular region brown-lined. Limbs with brown 
reticulations. 

In. Lin. In. Lin. 

Length to vent 3 6*8 Length fore limb 9-7 

" toaxilU. 1 4- " hind limb 1 2-4 

" to orbit 3- Width head 5-9 

This species is found on Gonave Island, on the western side of Hayti. Mus. 
Smithsonian. From T. Younglove. Named in honor of Dr. F. Weinland, M D., 
ot Frankfort o. M., who has contributed much to the history of the Reptilia 
of Hayti. 
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CRLI8TU8 BADIUS CopC, Sp. nOT. 

This species, though larger than either of the preceding, poisei 
acute muzzle; the front is plane as in D. phoxinus, but the snoot lightlj 
convex, though less so than in D. w e i n 1 a n d i i and with obtuse caalksf 
rostralis and plane loreal region. 

The (sixth or) seventh upper labial is the first ang^ulated shore, while the 
suborbital and lower postorbital plates are shorter and deeper than in the pc^ 
ceding species ; both loreals higher than long. There are two pistes besidtff 
the fronto-parietal between parietal and the posterior of the five suprsorbitsls. 

The limbs are short, and when pressed to the side fail to meet bjr the length 
of the hind f«ot. The digits of the fore foot are relstivelj shorter snd wenkcr 
than in the two species preceding. 

The eye fissure is small, measuring 2-5 times from its hinder margin to the 
ear ; but twice in the D. w e i n 1 a n d i i ; it is less than double the dismetcr of 
the meatus. Transverse series of scales, from groin to above middle of mentns, 
ninety-four ; those of the tail keeled like the rest. Three rows larger presaal 
scales. 

In. Lin. la. Lia 

Total length (?tail reproduced.) 8 Length fore limb..- •- 

Length to vent 4 I* '^ hind limb ». 13-ft 

to orbit 4-5 " hind foot g-3 

(Greatest width head 7-5 

Ground color cream, almost obscured above by many longitudinal bands 
and lines of bright bay ; these are more or less broken up, of irregular width. 
and often confluent. Top of the head and sides closely spotted with bay, on 
the latter region in a longitudinal direction or in lines directed obliqnely 
downwards and forwards. A dorsolateral band of ground color extends tnm 
superciliary region, more or less completely to the iliac, and is baj margined 
below and sometimes above. Throat and belly uniform yellow. Limbs bay 
red with white spots. 

From Island of Navassa, W. I. From W. J. Rasin. 

The collection sent to the Smithsonian Institution from this small Island 
consists of the following species : 

Typhlops sulcatus Cope, .Metopocerus comntos Wagl., 

Uiignlia pardalis Ciosse. Celestus badius Cope, 

Lioci'phalus eremitus Cope. 

Cklehtih HTEMRrH Copc. I>iploglo*tut Cope, Proc. A. N. Sci. Phil. 186S. 

From near Jereniie, St. Domingo. Mus. Compar. Zoology, Cambridge. 

I append a description of another specimen, referred to this species with 
doubt. 

Thi!* \9, a large species with broad head, and short muzzle, the latter betag 
shorter than the width between anterior margins of eye fisstires. First upper 
labial angulatotl above the seventh ; suborbital and lower postorbital elongate. 
narrowed. Nasal very small ; preloreal higher than long, loreal nearly sqnarr. 
Frunt convex, canthus obtuse. Kye fissure one-half distance to meatus of car. 

Kighty transverse rows scales from above meatus to groio. Sapraaassl 
plates timall. narrow, the posterior nearly divided by the anterior (right) angle 
of the elongate internasal. Scales with from 2G to 35 keels, a median oae 
rather stronger on some. Two scales bound the parietals in front b es ide s 
the fronto-parictals. Four rows large scales in front of vent. The liaibf 
pressed to the sides nearly meet. 

Light-brown, with three rows of small subquadrate dark-brown spots on the 
meilian dorsal region. Limbs brown with light spots arranged in indistinct 
cros4-liars. Head above light-brown with darker shades; labial plates above 
and U'low broadly brown margined. Below immaculate. 

Length to vent 5 in. 9-7 lin. To orbit 5 1 lin. Width head behind 9-6 lia. 

A number of <ligits in this single specimen exhibit a loss of the claws. oChert 

[Much. 
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have lost one, two or three phalanges. This may have a natural cause, since 
the allied genus Panolopus is deprived of these members entirely, though with 
well developed limbs. 

From Gonave Island, near Hayti. From Thi)S. Younglove. The reptiles 
found by this correspondent in this Island are : 

Homalochilus fasciatus Fisch., Diploglossus weinlandii Cope, 

Dromicus parvifrons Cope. {^D.pro- Diploglossus ?8tenurus Cope, 

tenus Jan), Ameiva chrysolsema Cope, 

Uromacer catesbyi D. B., Trachycephalus marmoratus D. B., 

Uromacer ozyrhynchus D. B., Lithodytes lineatus Grav., 

Liocephalus. 

CiLBSTUs occiDuns Gray, Catal. Lacerta oeciduus Shaw. Diploglossiu Shawii 
Dum. Bibr., Erp. Gen. v, 590. 
Jamaica. Mus. Smithsonian. 

GiLBSTUs iMPBBSsus Cope, spec. nov. 

This is an elongate species with a tail cylindric for its proximal half, a little 
depressed at base ; the body is quite cylindric and the limbs short. The ear 
is large and the head abruptly widened at the temples. The muzzle is short 
and flat, and the superciliary regions are slightly elevated above the frontal 
plane. Loreal region grooved. Ten upper labials, of which the eighth rises 
between suboculars. Postnasal distinct, prefrenal much higher than long, 
frenal square, two preoculars. Scales with equal keels, their hinder halves 
depressed. 

The limbs appressed to the sides fail to meet by the length of the anterior 
without the hand. 

In. Lin. Id. Lin. 

Length to posterior edge ear... 10-2 Length fore limb 11-66 

" toaxUla 19.75 " hind limb 15-3 

" to vent 3 8-75 " tail (reproduced) 5 9- 

Color above olivaceous, below yellowish. Back and sides crossed by about 
18 narrow brown bars, which are three times broken and alternating on each 
«ide the middle line. Tail cross-lined, throat and breast cross-banded less dis- 
tinctly. Lateral plates, a short band behind orbit, and four quadrate spots 
^ibove throat and axilla, deep brown. 

Two specimens in Mus. Academy from Jamaica, collected by Charles B. 
^dams. 

^BLESTUS STBiATUS Gray, Ann. Nat. Hist, ii, 288. Catal. Brit. Mus. Diploglossus 
eUflii Dum., Bibr. v, 596. 
Jamaica. Mus. Academy, Phila. 

^CiLBSTUS owBNii m. Diploglossus Dum., Bibr., do. (Oneyda) Gray, Catal. B. M. 
Habitat. — Unknown. (Mus. College Surgeons, London.) 

AMEIVA Cuvier. 

^MSIVA CHRY80Li«MA CopC, Sp. UOV. 

Char. — Twelve series abdominal plates : no horny tubercles on the heel ; 

inedian and lateral gular scales equal. Frontal undivided, supraorbitals four. 

Teeth mostly bicuspid. Olive with numerous series of white spots, sometimes 

indistinct on dorsal region. Gular fold black, throat yellow ; belly green and 

yellow. 

Description. — One of the larger species. Four parietals and one interparietal, 
aubequal. Two posterior supraorbitals bounded by granules within ; frontal in 
front nearly broad as long ; prefrontals longer than broad. Nostril in nasal 
plate near suture. A postnasal, one very large frenal, two preoculars and two 
suboculars. Labials 6 — 7, the anterior in both series very narrow. Infralabi- 
als eight in lower series, three in upper behind, all separated from labials by 
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fp-anulcs. Oular fold margined broadlj with granules, with three larger 
of hexagonal scales. 

Brachials rather small, in seven rows above, and two below, not a 
from antebrachials by granules, but joining an area of small scales in seTen rows 
above, and ending in one row of broad and one of narrow antebrachials be- 
low. Postbrachials small, three rows larger. Tibial plates in four rows, two 
on under face, the outer of seven plates, of which the third and fourth are 
large. Outer toes just exceeding inner. Femoral pores twentj. 

In. Lin. la. 

ToUl length 16 9. Length to orbit •• 

Length to vent 6 5* •* of fore limb 2 !• 

to edge collar 1 10.5 " of hind limb 3 9* 

»• of anterior claw.. 3* " of hind foot « .... 1 IU*5 

Olive-green with five series of small white spots on each side, and seTen oa 
the dorsal region. The latter tend in a smaller specimen to form two pairs of 
incomplete dorsal stripes. Tpper arm and hind leg with small white spots. 
One or two series white spots on the lateral abdominal scales. Latter black- 
ish olive-yellow margined. 

The anterior claws of this species are particularly large, and elightljr curred. 
There are twenty teeth on each maxillary hone, which are nearly all bicuspid, 
the longest cusp posterior. In one individual there are mingled with ibeoe, 
posteriorly, three tricuspid. 

Two specimens sent to Mus. Smithsonian from Gonave Island, on the west- 
ern side of the Island of Uayti, by Thos. Vounglove. 

OPIIIDIA. 

TYPHLOPS Schn. 
Typhlofh Bi^LCATi'8 Cope. 

This species exhibits most of the characters of the T. lurabricalts. These 
are, the presence of a preoculnr plate, the ohtuseness of the muzzle plates, foar 
upper labials, a nasal entirely divided by the suture through the nostril, aad 
twenty longitudinal rows of scales. 

It difTvrs in the much greater prolongation and depression of the mnsale, 
and hence more slender form of the rostral and nasal, and greater prolonga- 
tion backwanls i)f the upper part of the preocular. In the existence of a stroof 
t^roove along the sutures of these plates, giving the muzzle a trilobate ontliae 
from above. In similar deep grooves along the upper sutures of the labials aad 
around tho small frontal superciliary and interparietal scales. These scales 
ure not larger than those of the boily : a pair in place of the |;>arietalp are 
larger. The body is more slender than in T. 1 u m b r i c al i s , the leo|rth of 
the tail entering it 44-1 times. Tail short, acnminately conic. The length of 
the muzzle bevond the mouth equals from the nostrils to the opposite side of 
the ro-ttral plate, or one-half the tail's lengtli. 

Color pale y<*lli>wish-brown : a liarker brown line in the middle of each row 
of scales, j>n the anterior third of the length. 

Total length •; in. frj I. ; of tail l-T.'i I. : greatest diameter 2 lines. 

One specimen in Mus. Smithsonian from Navussa Island, southwest from St. 
Domingo. 

rX(;ALl.\» Gray. 

Tiupuhtphi* Bihr. SotnphiM Ilallowell. 

Thirty-tive individuals, representatives of this genus before me, iodtcate 
a greater number of species than are at present reco^rnized by naturalists. 
Some of the additional ones have been already named and imperfectly de- 
scribed. 

All that are known are from the Bahamas, Cuba, Navassa and Jamaica, a 
remarkably local distribution. They are distinguished as follows : 

* The correct i^pvlhng of tbit» name In probably L'ngualia. 
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I. Scales in twenty-seven rows, keeled. 
Gastrosteges from 200 to 209 ; five or six lateral rows 

smooth ; yellow with black end of tail milanuba. 

Oastrosteges 169 — 189, nine or more lateral rows smooth ; 

brown with rows of brown spots ; tail not black.... pabdalis. 

II. Scales in twenty-one — five rows. 
«. Scales keeled, a larger dorsal row ; 

Gastrosteges 168; scales in twenty three rows; gray 

with small dorsal spots cana. 

tftf. Scales smooth, dorsal rows equal. 
Short| fitont, gastrosteges 142 — 150; head lanceolate; 
scales in 23 — 25 rows ; brown or gray with osually 

dorsal and lateral spots maoulata. 

Long slender, head small lanceolate ; gastrosteges 202 — 
5 ; scales 21 — 3 rows ; yellow with nearly complete 

broad brown rings or half rings bbmicincta. 

Long slender, head broad short; gastrosteges 211, scales 

25 rows; brown with six rows of black spots dipsadina. 

The normal number of postocolars in this genus is three, but variations 
are not unfreqoent. Thus a specimen ofU. maculata has but two postoc- 
nlars on each side, another has two on one side ouly. Another has a com- 
plete circle of five scales round the eye on one side, and three postoculars on 
the other. I have seen no specimen with two preoculars as in the specimen 
figured by Jan as T. dittinctus^ but as the species does not appear otherwise 
different from U. macnluta^ I suspect that this character also falls within the 
range of the variations of the latter. 

Uhoalia mblamuba Gray, Boa^ Schlegel. 

There are two varieties of this species. 

«c A narrow brown vertebral line; crown not spotted; {NotophU bicarinatua 
Hallow.), three specimens from Cuba, two of them from the east ; one with 
two keels on the vertebral row, the others with one. 

0. (Boa melanura Schleg.) Two dorsal series of brown and gray spots, top 
of head much spotted. Five sp. from Cuba. 

Uhoalia pabdalis, Boa Pardalia Gosse, Ungalia maeulata Gosse. 

Var. at. Shorter, gastrosteges 169; eight rows of spots, belly blotched. 
One sp. from Jamaica (Adams coll.) Smithsonian. 5763. 

0, U. bucculenta Cope. Larger, gastrosteges 186 — 9; four rows of 
spots, dorsal pairs much confluent, belly specked ; bead swollen behind. Four 
specimens from Navassa Id. Mus. 6mithsonian. The largest of these 
measures 25 inches in length. 

Ukoalia cana Cope, sp. nov. 

This species is intermediate between the U. p a r d a I i s and U. maculata 
in many respects. Superior labials ten, all higher than long ; orbitals 1 — 3. 
Intemasals longer than broad ; prefrontals broader than long ; postfrontals 
pentagonal, nearly equal sided. Temporals 3 — 3 — 4. Scales, except six exter- 
nal rows, weakly carinate. tMuzzle narrow, acuminate, head rather wide be- 
hind : diameter of eye a little over twice in length muzzle. Total length 13 
in. 9 lin. ; tail 16*5 lines. General form neither very stout nor slender. 

Color gray brown above^ below yellowish gray, densely punctulated at 
middle of gastrosteges. A series of tolerably approximated transverso-dorsal 
spots, which are short, and little distinct, in some specimens almost wanting. 
On each side on the third row of scales is a series of black dots two or three 
scales apart. A brown band from eye to side of neck, the labials below it 
yellowish ; mental region yellowish. 

Several specimenB from the Bahama Island of Inagua sent to the Smith- 
sonian. 

1868.] 
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Tnhalia Htct'LiTA Gr><r. Tropidophii Bibron. TYopUiifhit ditlmtlmr Jaa. 

EleQio »t Icon(tr»phie. 

K. Tno rowg [arpc apoU od each aide, the apptr MTiei atntllj eoilwMI ; 
n UrgF svriei eni'b side the rent extending half acroM it ; eight ■pftiwi 

.1. T<ro rows smitll apol9 On each side, thnse iif the donal rova itpvwti: 

no liirj;c blotilifd on tli« bi'lly. Three s|i. from New Proiidriiee ; BsbasM. 

} Graj' without Pt>ots or with tracer ooly. Three ip. from New Pr««i- 

[n lliia npeciea two or three labiata maj cDler the orbit irreipectire of th« 
timiiherof poslwulars. 
I'liiALrji HruK-jNrTA. L'ng. imieulnia. rar. tmieiHela OnadUch aad P«t*n, 

MiinHli'tjrrii'lilc Prrii99. AoHrj. IHii4, .IHi). 

This it a haiirUnme ami diatjnrt speeies, detcribcd a« a rariety a> abo**. 
moat probalily, though the Hiithora have not noted it« eaienlial pecoliBtitiM 
of pruportiunn of huilr and (he niiniUrr of fcutn. 

Three tpecimcns (2 Siuithsuaian, AT-l'ii from Kastctn Cnba. Cbu. Wright. 

l'"' 

ts. much compreoied. with (leDdcr atek, 
i form is thus mure like that of Uipiu thai 
V naterior upper Uhiali are larger tkaa 
III iiiv niiivr vpTicH, me iciond reavhing to the preocular on OM 
side, iind uilhin a linir'a hreadlli mi the other. Ten UhiaU on one *idc, alw 

ua»l« anil pri-roiiIHl9 of cr^iial leiij>th ; occipiluls abiirl. leparatcd bj tw« 
fcalei. Eight ilorsnlf, nnd iLi- Imgal nrrira of o-alrt larger than tba lateral 
«i-ale<. some of llie latter sliKlilly roof-shaped. Two pain of longvr gntal*. 
The I've is liir(>er llian in the othi'r eperir^, il9 diameter entering the iMgib 
ufthe'iuuz7.le 1-.'. limes. The wiillh of the head behind nearl/ cqMl iU 
length rroiii tbi' end of tlic muzilp l<> ni-ur the end of the Occlpilala. The 
dianit'ler xfthe body an im-h behind (he h.-nd, one half (bat of tb* tUekMI 
part of (be liiidy. (■ri)S(e(res 42. 

(.\itor abi've'a deep rrdilii^h brown, wilb a row of blark fpot* on Mch M» 

ting rows i.f smaller hlii.k spots on I'ni-h side. A series of blachiab MH>- 
bars on the bi-llr. Iw.i and thnv scuta apart, simletinlet dirided and alUfia- 
(ms. iuTBile tb<'lir:<( row of scales: n.i sp.its f.ir two ihtbes behind tha cUa. 
llrad ilark abiive, wilb a darker spot on the oCL-ipilal region. Uronad MlW 

Total l<n):lh }:<•:. in.: of tail 'J in.: of gape IS tin. 

Habitat.— CulM.B.iiii-n nnkn.iwn, l'i..-ov..rpd by my friend Prof. tmj. 
of llarniia, who sent a fpecimvii la the MusFuiu of lUv Academj of Nattial 

COLOPIIRYS fope, gen. no». 



»pecim. 


■ns (2'Smithsunia 


Diruu 


l^* Copr 


■, Bp. not 


is a l.> 


ng flen. 




,11 Sat ai 


ml brood 


. Iiead i II 


ItT of 


[he gen 


1119, Tl: 



> broad, in s^' 


teiilM. 


n b.ngididinal 


■lead sliglKli 






>.-d. ItnMral 


hbirli 


1 vi.il.le Irom 


pr^fr..i,t..|. m 




1.'. (hiir .'oni- 


ilurr lilllr U-s 


s thai 


, that ..f posl- 




IMurii. 




ITATimAL BCIEHCE8 OF PHILADELPHIA. 1»1 

poatnaial longer. Vertical (n-onUl) aogilsted id 
" Dt, more Bcut«1j behind, where it hai two lu- 
turcB on each eide, owing (o its coDflurDce witb 
eupercill&riea — tbe exterior being the posterior 
urei of -.be latter. ParietaLa much longer tban 
le, only margining anterioilj tbe whole of the 
row single poslorbitat. Labials sii, all higher 
n long except the aixtb, which oa\j is separated 
from the parietali bj a single temporal. Second superior labial in coatMct 
with poBtaaaal and more with boreal ; third aod fourth with orbit and post- 
ocular. Inferior labials seven, five in contact with gpnials. Scales in contact 
with parietal, 1 temporal, 4) squsmiE. Gaslrosteges 144, urosteges 3D; in 
a Kcoad specimen 140 — 41. Lengtb of largest specimen 12 inches ; tail 2 in. 
1-6 lines. 

Color of upper surfaceB a rich state brown, verj iridescent; lower surfaces, 
iaclading first series of scales with labial aod rostral shield, red orange. 

Three specimens of this species were brought bj Dr. Van Patten from (he 
•leTaled coantrj in tbe neigbborbood of tbe citj of OuMemala. It bears coa- 
■iderable resemblance to tbe Catoatoma cbaljbaenm Wagler, but besides 
the lack of superciliarj shields, its eye is smaller and tbe head more com- 
pressed. In tbe C. chalybaeum there are but six inferior labiaU, af 
which four margin the genials; it has also shorter nasaU, aod a rectical 

CATOSTOMA Wagler. 
CaTOSTOWA lASaLi Cope, sp. uov. 

'his species hag, like that preceding and that 
owing, seienteen rows of scales, of which those 
the posterior part of the bodj and tail are 
weakly keeled, tbua differing from the C. c h al j- 
u m where they are smooth. It also differs much 
from tbe same in the elongated form of tbe head 
in d the great disparity in size between the pre- 
and postfrontal shields. In this species tbe former 
less than one-fourth the latter in lougitndinal 
ent, and about half in (he iransTerse. The su- 
praorbitals are very small and subtri angular, the 
tical broader than long, aod whal is aansual, 
much angulated anteriorly as posteriorly. Pa- 
.als longer (ban broad, tbe anterior margio 
touching tbe poatocular and superciliary. Sape- 
ior labials eight, tbe last only separated from pa- 
ietale by a temporal, which ia large in two, amall 
n one specimen. First labial very small, third 
longer than high. Inferior labials seTen, four in 
contact wilb geotals. Serenteen rows of scales, 
which are small and more crowded abore the veot than in any other species. 
OMtrostcges in three specimeua 131—3—4; urosteges io tbe same 23, 30. 

Color abore, inciadJBg labial region and chin, iridescent slate brown ; 
b«lly and galar region pale yellow. Length of largest specimen 11 in. l'& 
liaea i Uil 2 in. 

This species is probably nearly allied to the C. sieboldi i of Jan, of 
whieh but few pecaliarities are described. Jan's account of the scutellation 
Micates a mors elongate species no doubt distiuct ; tbe acota vary from g. 




148—154, D. 34—8. 

SsTcral specimens from near 
Baltbaonian Institution by Dr. V 
1868.] 
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RHADIN.flA Cope. 

The genus Khadinipa is nearly coextensive with Henicognathas JftD, bm4 
Ablabes Giinther. Ahlabes uf Dum. Bibr. was, however, ettsblished on Ckt 
Coronella rufula of Schlef^el. which has the prolonged terict of gactric 
hypapophyses, and is therefore quite different, while Beoicognathat M 
characterized by a peculiar structure of the mandible, which lo far aa I ■■ 
aware occurs in only one American species, the II. a n n a 1 a t n • D. B. Coatf 
quently the majority uf species attached to this genus belong to Rhadiaca, 
as the B. melanocephala D. B. etc. In the description of thii laM 
species, three are mingled, as I have ascertained both from a reading of tkt 
same, and from an examination of the originals in Mus. Paris. One of tkMC 
is our R. obtusa, the other is the true R. m e 1 an oc e pb a la, vhirh 
should be described as follows, and the third is a species as yet uodetcribcd, 
which I call Lygopbis n i c a g u s Cope. Dum<^ril and Bibroo give both Ike 
Island of (ruadaloupc and Brazil as habitats of their species. I luspcrt, 
however, thet the specimen of R. obtusa was accidentally inrrodaced iaia 
the jar containing the other two, and that it is confined to South America, 
where it is not uncommon. It is figured by Jan in his Iconographie. as the 
second specimen of R. melanocephala. His first specimen of the saac 
as figured, is our Lygopbis n i c a g u s, a serpent with a diacraoteriao deati* 
tion. 

The true R. m e 1 a n o c e p h a 1 a is probably confined to Guadaloupe aad 
the neighboring islands. Its description has been so mingled with those at 
the two other species as to require a rediscription. It is to be regretted that 
this, the type of the species, should not have been figured in the beaatifal 
work of Jan and Sordelli. 

RiuoiXiKA MiLAN'ociPiiALA. Efiifognathutt mrfanorephalus D. and B., part. 

Head broader and shorter. Common pre- and postfrontal tnture 2) tiaes 
in length, from vertical ant. sut. to end occip. suture, and eqnal diam. eye. 
Vertical a little longer than occip. Common sut. occip.^ anterior tot. occip.? 
Postfront. descending low on (sides of) loreal seg. Loreal longer thaa 
high, 8 and D sup. lab., 4 and 5 or 4? r> and in orbit; of the 3 behind the 
Stb or <;th — 1st i.4 higher than long, 2d longer than high, 3d and last of ail 
twice a.H high an li>ng. Temporals 2 | 2 | 2 | the infer, of Ist row between pe- 
nult, and antepenult, labials. Yellow band round canthus rostralis and upper 
part of rostr. plate edge of supcil. and across post, part of supcil. and vert.; 
brown area en<-loMi-d. Occips. brown, connected by long, line with hroad 
brown collar yellow edged, which is G scales long. Yellow vertebr. band on Me- 
dian row i^r. with occasional round brown spot on a single scale, small roaad 
fipot on end gaMtrosteges. Labials yellow, edged above with brown. Tail W. 
Total ;rj" 5'". 

From Guadaloupe. Mos. Paris. 

LYGOPHIS (Fitz.)Cope. 

Ltuopiiir ^icAors Cope. Enimgnathun mrlanocephalus Jau^ Iconographie Lirr. 
xvi. Tab. 1, fig. 4, (not of I>um. Bibr.) 

l^ength of comm. suture of pre. and postfront. one-third dist. from aater. 
SQture vertic. to end of comm. sut. of occipitals. Vert, long, sides straight, 
ronverg.. as long as comm. sut. occip. Occip. long, a little divaricate at tipe. 
Diam. eyi' — cotnm. suture pre- and postfronts. ; 7 sup. lab. ; 3, 4, 5 in orbit ; 
7th large-it. hiirher than long, Hth longer than high. Loreal higher than long. 
Temp. 1 I 2. 17 r. sc. Below yellow, immaculate, near end of gastrott. a 
Inngit. spot, forming togrther longitud. line. Above this line brown, 
darker to 4th row (»f sc, forming band with numerous light points miied ; and 
on M, !), 10 rows where a median longitud. band is formed with undulatory 
edges and varied with whitish points. On anter. part body the intermedialt 
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pale lateral band crossed bj rertical brown bars. Dark spot on nape and 
middle of occips., which are bordered all round with pale and have a pair 
pale spots in middle (Tropidonotns style.) Superciliar. with a posterior bor- 
der. Tail V V, Total 36'^' 3'^'. 

XENODON Boie. 

A reriew of the species of this genus is given by Gunther in Ann. Mag. N. 
History, 1863, 363, in which he enumerates six species. He omits the East 
Indian species, and places them in Tropidonotns in his volume on the Reptiles 
of British India,-^an arrangement which 1 had long thought necessary, on ac- 
count of the hypapophyses of the posterior vertebrae of the latter (vide Proc. 
Acad. 1864). Jan places Liophis bicinctus of Dum. Bibr. with Xenodon 
gi gas D. B., a closer approximation to nature than any other arrangement. 
He, however, regards them as a genus distinct from Xenodon, the truth of 
^rhich position I doubt, and refer them both to Xenodon. The species of the 
latter genus will then be as follows, two not previously known being added : 

I. An orbital ring of scales. 

X. bicinctus. X. gi gas Dnm. Bibr. 

II. One labial entering the orbit. 
2C. irregularis Gthr. 

III. Two labials entering orbit, 
a. Eight superior labials. 

^. Anal bifid. 
21 .severasL. X. neovidii Gthr. 

f^. Anal entire. 
^2^. colnbrinus Gthr. X. suspectus Cope, sp. nor. X. angustiro8- 
t r i s* Peters. 

fUL, Seven superior labials. 
.^^. rhabdocephalus Boie. 

I have before me, of X. gig as two sp., X. sever us five sp., X. neo- 
^^ i d i i one sp., X. colnbrinus three sp., X. suspectus one sp., X. 
<a agustirostris four sp. 

Xbvodoh buspiotus Cope. 

Scales in nineteen longitudinal rows, in transverse series and very imbri- 
cate. Body rather slender, compressed, head distinct ovate, plane in profile, 
^be muzsle not depressed or arched. End of muzzle not projecting; eye 
l^rge, contained \\ times in length muzzle, and If in interorbital width. 

Prenasal more elevated than postnasal ; loreal large, higher than long. 
7 wo postoculars, the superior considerably more elevated, in contact with one 
temporal, which is higher than long ; sixth and seventh labials higher than 
long, the seventh not reaching postoculars, separated from occipital by two 
temporals. Last labial a little longer than high. Supraorbitals each a tri- 
angle truncate anteriorly. Frontal nearly long as broad, subtriangular, the 
occipital sntures being very short. Occipitals very short, subtriangular, sides 
concave, width equal common snture. Inferior labials 9 (one less than other 
species) ; genials, the pairs short, equal. Gastrosteges 134, urosteges 35. 

Color: above a bright dark olive, with fourteen blackish cross-bars con- 
tracted in the middle, as wide as their interspaces ; the ground color appears 
in the middles of these bars, reducing them to skeletons. Sides of belly 
black, with irregular bright yellow spots, most distinct on the end of every 
other scutum. Top of head with ground like the back, and, like it, thickly 
covered with black specks. Sides of head and of muzzle black, speckled 

^ Tiro specimens of this species are in the museum of the Academy, presented by Drs. 
QtUaer and Le Conte. Two other specimens, of unknown locality, are to be referred to the 
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"with yellow, on the temple abruptly bounded above by the ollTe in a liae U 
rictus. Labial plates with a yellow blotch in the middle. An indiitiact 
brown band on each side the head from the occipitals backwards. Throat 
bright yellow, with black blotches behind, which coDtinnes on th« anleriar 
fourth the lon^^tb. Belly brown, clouded yellow laterally, becoming blacker 
behind ; tail yellow below. 

Total length 22 in. 4 I. : of tail 3 in.; of gape 111. 

This, the brightest species of the genus, was brought f^om Laka Josa Am 
by the Thayer Expedition to Brazil, under direciioa of Profetaor 
31 . C €d. 3t>2. 

EUT.f:SIA Bd. Gird. 

EcT.vyiA PHiMAX Cope, sp. nov. 

This is a handsome and peculiar species, being the only one of the 
which is cross-banded. 

Scales in nineteen rows. All keeled except the first. General form mncb 
as in K. s i r t al i 8 . Head rather short, muezle obtuse, eye large, supercili- 
ary plates arched. Dinmeter of eye equal from same to rostral plate along 
the labials. Frontal shortened behind, with straight sides, <75 of parietal 
common suture. Parietals truncate behind. Upper labials eight, fourth aad 
fifth in orbit. Loreal longer than high, one preocular, temporals 1 — 2. Id« 
ferior labials nine, sixth largest; geaials equal. Urosteges 63; anal I: 
gastrosteges l(»l. 

Total length 23 in. 5 1. ; of tail 5 in. ; to rictus oris 9 lin. 

Coloration. Above reddish-olive, crossed by thirty-six transrerte spots, 
which are of a bright brownish-red, with a narrow black mari^in. Thej ars 
separated by transver!>e intervals of only a scale in width, hence the black 
margins appear as paired cross-bars. These cross-bars extend to the tfst 
row of scales, and are as often continuous on the side as not. There is no 
lateral stripe, but there are black spots on the corner of the end of the gas* 
trosteges. The margin of the first brown spot is in form of two black Uneii 
diverging from the parietal plates backwards. There is a brown bar in fk^at 
of frontal, one on the frontal and superciliaries behind (imperfect), and a 
longitudinal on each parietal. No pair of light parietal spots. Labials below 
eye with the last black-margined, otherwise light olive. Belov, a strong 
green, unspotted. 

This species va common near Cordova, Vera Cruz, whence Francis 8nai* 
chrast has sent specimens to the Smithsonian Inst, and Mus. A. N. 8. 

MASTICOPHIS Bd. Gird. 

Masticopris mblanolomcs Cope. sp. nov. 

A slender species, with one preopercular plate, and smooth scales Inflflaen 
longitudinal series. Loreal an elongate parallelogram, not encroachiug on 
the preocular. Postoculars two, the inferior very small. Superior laUals 
nine, the fourth, fifth and sixth in orbit, seventh subtriangnlar, eighth and 
ninth longer than high. The last mentioned are separated f^om occipitals 
by two horizontal series of temporals, each of three plates, the anterior of the 
lower, and posterior of the upper, the longest, lower posterior widest. Occi- 
pitals broadly emarginate behind, their width in front equal the comaon 
Ruture and four- fifths frontal plate. Latter much narrowed: superciliaries 
broad, projecting. Internasals a little longer than broad, rostral jgst visible 
from above. Inferior labials ten, postgenials considerably longer than pre- 
genials. A row of plates in an open chevron bounds the occipitals and tem« 
porals behind. Scales of U)dy not narrowed ; anal as in the genus, divided. 

Gastrosteges 1H4; urosteges' 12H. Total length 44 In. 3 1.; of Uil U In.; 
uf rictus oris 1 in. 1 1. 

Coloration grayish-olive, all the scales with a narrow black border, which 
become longitudinal lines on the posterior part of the length ; one of those, 

[Maitk, 



NATURAL SCIENCES OF PHILADELPHIA. 135 

on the line of the second and third rows of scales, extends throughout the 
posterior five-sixths the length. A dark shade through eye. Middle half of 
gastrosteges yellow. 

From Yucatan ; A. Schott, of the Comision Cientifica. 

I had enumerated this as the M. bilineatus of Schlegel (Pr. A. N. S. 
1866, 127), but an examination of Jan*s beautiful figure enables me to correct 
the error. 

LBPTOGNATHUS Dum. Bibr. 
Gunther, Jan. 

A review of the species of this interesting genus has been already given. I 
give here references to all the species, and descriptions of some new ones not 
contained in the Williams College collection. 

LsPTOONATHDS BUCBPHALA Copc, iShaw, sce Catalogue. 

Lkptognathus variegatus Dum. Bibron, Erpet. Gen. vii, p. 477. Diptadomo' 
nu Jan. 
From Surinam. No specimen of this species has fallen under my observa- 
tion. 

Lkptognathus catesbti Gunther, Weigel. See Catalogue. 

Lkptognathus pavonina Dum. Bibr. Schleg., Erpet. Gen. vii, 474. 
Guiana. 

Lkptognathus articulata Cope, sp. nov. '^Dipsas brevis Dum. Bibr.," Cope, 
Proc. A. N. Sci. Philada. 1860. Not of Dum. Bibr. 

The most slender, compressed species of the genus. Muzzle very short ; 
frontal plate hexagonal, sides converging, length equal width ; occipitals 
broad and squarely truncate behind, not reached by the vertebral series of 
plates. Fourth and fifth superior labials entering orbit, sixth nearly excluded 
by the long lower postocular. Temporals two — three, with one inferior addi- 
tional in contact with postocular. Sixth and seventh inferior labials con- 
nected by one transverse plate. 

The brown annnli are wider anteriorly than posteriorly ,- the second covers 
10} rows of scales, the seventeenth, just in front of the vent, 6}. The yellow 
annuli are of nearly uniform width — 4} scales, — and without spots above or 
below. Top of head, sides, and upper labials in front of eye, all the lower 
labials, brown ; rest of head with numerous short lines on the muzzle, yellow 
or white. 

Gastrosteges 215; anal 1; nrosteges 135. Total length 26*5 in. ; of tail 
8-75 in. ; of gape 6 in. 

From Veraguas, Costa Rica ; sent to the Academy by R. W. Mitchell. 

Lkptognathus mikanix Gunther, Schlegel. Anholodon mikanii Dum. Bibr. 
vii, 1165. 

Eastern Brazil. 

Body not elongate, but much compressed. Head less elevated, and with 
flatter mnzzle than in the last. 

Loreal square ; frontal nearly equally hexagonal, with straight sides ; occi- 
pitals elongate, rounded posteriorly. Third and fourth labials bounding or- 
bits, the anterior little higher than long, posterior two much longer than 
high. Temporals 1 \ 2, all longer than high, anterior in contact with both 
postocnlars. 

Dorsa) cross-bands two scales wide, four scales apart, with zig-zag outlines 
from never crossing a scale. Posteriorly their extremities are broken off into 
a lateral series of spots. Belly with a series of elongate blotches on each 
side, which alternate with the lateral spots ; dusted with brown medially. 
Top of head dark brown, with five darker light-edged spots ; one on the junc- 
tion of prefrontals with frontal, on one outer posterior angle of latter, and 
OBft oa each occipital plate. Labial plates all reddish- brown margined. 

1868.3 
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hnn longis sabcurvisque ; margarita salmonis colore tincta et Talde 
cente. 

Ifah. — Swamp Creek, North Georgia, Maj. T. C. Downie. 

Unio Cupei. — Testa la.>vi, eliiptica, subcompreasa, inatquilaterali, ABlice ct 
podtice rotuiidat-i ; valvulid subcrassis antice crassioribuii; natibaa promiaa* 
Its, ad apired undulatis; cpidermide teuebroso-fuscata, ad marKinem iqaaao- 
sa, eradiata; dentibuscardiDalibus subcrassis, elevatifl, compreaaia, corrac^tit, 
in utroquc valvulu duplicibus; lateralibus longis, lainellatis, subcarratiaqae : 
luar^^arita purpurea et valde iri<lesceDtc. 

If'ib. — Headwaters of Holston River, Smith Co., Va., Prof. E. D. Cope. 

Unio cylin'orbllus. — Testa lHr>vi. late eliiptica, cjlindracea, valde insqai- 
lateral!, antic-e et postice rotun<iata; valTulis subcrassis. antice craaaioribu . 
natibus prominulis; epidermide Inteola, eradiata; dentibua cardinalibai 
parvis, subconiris ('orrujrati:4<{ue ; lateralibus longis sabrectisqae : margarita 
iotus purpurea et valde iri^iescente. 

Jf-th. — Duck Creek, Tenu. : Swamp Creek, Murray Co., Ga., Major Dowvic: 
and North Alabama, Prof Tuomey. 

I'nio difkicilis. — Testa hevi. eliiptica. inflata, valde ina^quilaterali. poatict 
obtuse auitulata, antice rutundata; valvulis tenaibis, aotice craaaioribaa ^ 
natibu4 promtnulis : epidermide luteola, Table radiata ; dentibua cardinali- 
bus parviuseulis, couicis crenulaiisque ; lateralibus anblongia rectiaqae; 
inart^arita alba et valde iridesrente. 

//'</>. — SwAiup Oeek, Ga., Major Downie; Holston River. Waahingtoo Co.. 
Prof. Cope. 

Unio Toi'Ekaknsis. — Testa Isevi. lata, subcompressa, valde iniequilaterali. 
postico obtu>e an^ulata, antice rotundata ; valvulis crassiuscalta. antice craa- 
^ioribus : iiatibus prominulis, ad apices undulatis; epidermide tenebroa»- 
fu<(ca, radiata: dentibus cardinalibus erectis, compressis crenulatiaqae; 
Iut<'raiibus louifis rertisque : margarita cu-ruleo-alba et valde irideacente. 

//<iA. — Topcka, Kansas, Prof. Daniels; Little Arkansas, Dr. Le Conte, ke. 

\'su* HiiAZosENsis. — Testa plicata. subrotunda, ventricosa, valde inseqaila* 
terali, antice ct postice rotundata; valvuli.^ pcrcrassis, antice crasaioribui; 
iiatibus proniiiit'utibus. tnmidis. incurvis, ad apices minute undulatis; epi- 
drrmido tencbroso-rufo-fusca, eradiata; dentibus cardinalibus percraattf. 
-iiljcli^. crci-tis corrufcaiisqut' : lateralibus longis, subcrass^is et obliquis; aar- 
jjuriln aru'cntfa ri vable iridfsccntc. 

//«i''. — Dallas To., Texas, Pnif. Forshey ; Itrazos River, Dr. Lincecum. 

Tnio LiNCKit Mil. — Testa plicata. rotundata, subglobosa. valde ina^quilater- 
ali -. v.ilviilis prccra-<sis, antiiM^ crassioribus : natibus prominentibus, lumidia. 
iiicurx is. ad apircs minute undulatis: epidermide tenebroso-fusca, ni|;rica«te. 
rrailiaia : d«'ntibu> <*itr<linatibus percrassis, solidis. erectis corrugalisqne. 
Utcra'iitius longis. itubrrassis et obli({uis : margarita argeutca et valde iridea- 
• cni«*. 

//•iA — Dallas County. Texas. Prof. Forshey ; Hrazos River. Texaa, Dr. G. 
Lirn-fruni. 

I'sin ri»KviKr>i. — Teita ia>vi. eliiptira, iiiHata, valde ina^quilaterali ; antice el 
pi)<iti«'i> roiumiiita ; vAlvuiis subcrassis, antice crassioribus : natibus vix pro- 
iirni-ntibuo. «pid>Tiiiidi' ni<:ra. <ub4(piamea, era<liata ; dentibua cardtnalibma 
parvio'.iniis d*'( ii<<ijitis(|iie : latcralibui longis subrectisf|ue ; margarita alba 
i-t v.illf iridc'Jcrutf. 

/Ai/. -Flint Hivrr. <;«-(i . J. r. Pl.-mt and Dr. Nei<*ier : Neuse River. N. C. 
Prof. Kin!n«>n'>. 

I'mo roitvi NCI LI s. — Testa I:i'vi. eliiptica. subintlata. valde inieqoilaterali . 
antii-i- vi p<i»ticc rotundata . valviilis crassiusculis. antice crassioribus : aati- 

[April. 
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may be said of the large prefrontals. Frontal hexagonal, scarcely longer than 
broad, with strongly convergent sides. Occipitals narrowed, emarginate be- 
hind. Temporals 1 | 2 | 2, the anterior not large, in contact with both post- 
ocalars and fifth and sixth upper labials. Seventh labial bounded by two. 
The five anterior labials are higher than long, the two others a little longer 
than high, third and fourth entering orbit. Loreal longer than high. Eight 
inferior labials, fifth with greater transverse than longitudinal diameter. 

Gastrosteges 159; anal 1 ; urosteges 41. 

Color above a rich yellow-brown, with a series of black spots on the dorsal 
region, which are longer anteriorly, but separated by nearly equal spaces of 
1*5 to 2 scales; length of third spot 7*5, scales of tenth, three scales. Behind 
the third spot the lateral portions are separated and sometimes divided, and 
extend to the ends of the scuta. Below nearly unspotted, except on tail. 
Gular region also immaculate. Head above thickly dusted with brown, paler 
on nape and top of muzzle. A pair of deep brown, yellow-edged spots on 
each occipital plate, converging behind ; labials brown-dusted. 

This is one of the most handsomely colored of the species, and of aberrant 
form. 

From the Northern part of the Paraguay river. 

Lkptognathus fasciata Cope. Tropidodipsas foiciata Giinther, Catal. Snakes 
Brit. Mus., 1858. 
From Mexico. 

Lkptoonathus 8ART0RII Copc. Troptdodtpsos do. Cope, Proc. Acad. Nat. Scl. 
1863, 100. 
Vera Cruz, Mexico. 

BATRACHIA. 

Pbosthbrapis ingdinalis Cope, genus et species novse Colostetbidarum. 

Char, ffener. — Xiphisternum membranous (difficult to discover), manubrium 
a bony style, with cartilage disc ; metatarsus slightly webbed, dilatations 
strong, each with two dermal scales on the upper side, separated by a fissure ; 
terminal phalanges small, T-shaped ; tongue cylindric, free ; no vomerine 
teeth ; belly not areolate. Pupils longitudinal. Ethmoid well developed an- 
teriorly, the prefrontals lateral, well separated. 

This genus is interesting, as constituting the second of the little known 
family of the Colostethidse, which was established by the writer in 1867. Its 
general appearance is that of a Phyllobates, and it is related to Colostethus 
much as Limnocharis is to the first-named. The two leathery scales of the 
pallettes are peculiar, and resemble those of the under side in Phyllodactylus. 
The distal phalanges are short, and extend very little into the dilatation. 

Char, tpedf. — Muzzle and canthus rostralis angnlated, the former project- 
ing, rounded, truncate from above ; the loreal region nearly vertical. Nostril 
nearly terminal, eye large, its long diameter equal to near end of muzzle. 
Membrana tympani concealed. Skin everywhere smooth, a weak fold on the 
distal half the tarsus. Free portions of the metatarsi only webbed, all the 
toes with strong dermal margin ; the fingers with a weaker one. Digital di- 
latations extended rather transversely; two metatarsal tubercles, both small, 
inner elongate. Inner nares almost lateral, ostia pharyngea small, half the 
size of the former. 

Width head and jaws one-third length to end coccyx, and equal length head 
to opposite usual position of posterior margin tympanum. Heel to middle 

of orbit, wrist to beyond end muzzle. 

Lin. 

Leng^ head and body 12-5 

*• fore limb 8 

•« hind limb 18-5 

** foot without tarsus 5*6 

1868.] 10 
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Color dark brownish -leaden, below dirty white. The almost black of the 
sides bounded below by an irregular pale border, below which are some dark 
marblings. The same border extends, with an axillary interruption, to the 
orbit, and contioues on the upper lip as a series of light dots. A light band 
commences at the groin above, and extends to opposite the sacrum, cosTert- 
ing the dark color of the side into a half band. Femur and tibia dark, marbled 
before and behind. 

From the river Truando, New Grenada. Brought by the expedition under 
Lieut. Michler, by Arthur Schott. This species and the Dendrobates tinc- 
t u r i u s Wagl. were accidentally omitted from the report of this expedition, 
published in Proc. Acad. 1862, 355. 

BUFO AROILLACBQS CopC, Sp. UOV. 

Ridges of cranium superciliary and supratympanic ; no parietal branch. 
Parotoids elongate trigonal, the long angle prolonged towards the sides. Two 
weak metatarsal tubercles. A tarsal dermal fold ; toes little webbed. Muxsle 
elongate, not much depressed or projecting beyond labial border. No pre* 
orbital ridge ; superciliaries nearly parallel. Skin rather finely rugose. 

Males olive-giey ; females with a pale vertebral line, and a series of brown 
spots on each side of it. Crown, lips, and below unspotted. Length of head 
and body 2 in. 9 1. 

This species is to be compared with the B. granulosus of Spix, which 
it represents in another region. It dififers in lacking the preorbital ridge, and 
having a louger muzzle. 

Numerous specimens in Museum Smithsonian from Colima, Western Mexico, 
from U. S. Consul, John Xantus. 



Second Supplement on tome yew Raniformia of the Old World. 

TOMOPTEBNA LABR08A CopC, Sp. UOV. 

Head rauiform, little elevated ; end of muzzle recurved, loreal and subor- 
bital regions concave, the edge of the maxillary region strongly projecting. 
From orbit to margin of jaw below it less than diameter of tympanum, two- 
thirds that of orbit. Tympanum elliptic, sub vertical, about *66 long diame- 
ter eye fissure, latter -2 greater than from edge of same to external nostril, 
and 1*5 least interorbital width. Frontal and prefrontal regions slightly 
grooved medially. Vomerine teeth in two very short, nearly transverse, lines 
opposite the middle margin of the inner nares. Latter large, about equal to 
ostia pharyngea. 

When the limbs are extended the carpus attains the end of the muxale, 
and the heel the middle of the orbit. Tarsus equal third toe without last 
two phalanges. Cuneiform shovel small for the genus, equal inner toe less 
the last phalange. Webs large, measuring *66 the third and fiAh toes. 
Thumb longer than second and fourth fingers. Skin of upper surfaces with 
numerous nnrrow irregular folds; eyelids plightly rugose behind. A strong 
fold above the tympanum decurved behind it. 

In. Lin. In. Lin. 

Total length head and body... 2 4-5 Length tarsus 6* 

" " hind limb 3 4-5 " foot 1 

Length tibia -13 Width head behind 1 

Color above gray-olive, with paired blackish spots, on each side a light 
vertebral band. The anterior of these are a triangular blotch on top of mus- 
zle and band across middle of each eyelid. Side of head blackish-gray with 
a pale gray band on end of muzzle, one from front of orbit to lip, and one 
below eye, longitudinally past lower edge tympanum bordered by blackish 
from orbit backwards. Femur with three, tibia with four, and outer edge 
foot with four blackish -gray cross-bars ; femur pale- brown behind. 

[March, 
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This species is more slender in form than the others of the genus, and ex- 
hibits a fuller palmaiion of the feet ; it does not differ more from the species 
of Hoplobatrachus Pet. than the Ranae do among themseWes. One spec. 
(282) has the whole upper surface of the head, and a broad vertebral band 
yellow. Of the types are two specimens (No. 283) in Museum Comparative 
Zoology, Cambridge, all from Madagascar, presented to Prof. Agassiz by G 
W. Qoodhue. 

TOMOPTKBNA POROSA CopC, Sp. UOV. 

Toes nearly completely webbed, 2*3 phalanges of the fourth toe free. Muz- 
sle obtuse ovate from above, decurved in profile, as long as diameter of eye- 
slit. Top of front and muzzle plane, canthus distinct, contracted, obtuse 
loreal region with a longitudinal concavity. Tympanum round, nearly as 
large as eye, distinct. From orbit to maxillary border *66 diameter tympan- 
um ; lip rather prominent below orbit. Vomerine teeth in two fasciculi op- 
posite middle or hind margin of choanse, nearer each other than margin. 
Ghoanfe smaller than the large ostia. 

Fingers with very small web at base, thumb longer than second, equal 
fourth. Tarsus of extended limb beyond end muzzle ; heel to front of orbit. 
Tarsus 2*3 times in longest toe. Cuneiform shovel 2*66 times in tarsus. 

In. Lin. In. Lin. 

Length head and body 2 1-75 Length head to tympanum 

Hind limb 3 3 75 behind 8-25 

Tibia '11 Width head same point 9' 

Hind foot 1 -7 

A glandular dermal fold from above tympanum to above groin on each 
lide; the greater part of the eyelid glandular and covered with pores. A 
glandular fold from angle mouth to behind above axilla. No tarsal folds. 

Color above brown, with dark-gray shades ; in one specimen an imperfect 
pale-gray vertebral line. Under surfaces white, sides coarsely and hand- 
lomeiy marbled with brown and white below and gray above. Head dark- 
brown, a pale line on the lip, a slight margin to lower lip. Femur brown 
with palo marblings. 

This species is abundantly different from those hitherto known, and seems 
to indieate that the genus Hoplobatrachus Peters is less distinct from Tomop- 
terna than hitherto supposed. 

Three specimens (No. 305), Agassiz' Mus. Compar. Zoology, Cambridge, 
Xass. From Kanagawa, Japan. From Dr. J as. T. Gulick. 

HtLOBAKA LBPT00L08SA CopC, Sp. UOV. 

This species is most nearly allied to the H. temporalis Gnnther of Cey- 
lon. The points of difference are italicised in the following description : 

Hind limbs as in H. t e m p o r al is, and the fourth toe is only '33 longer 
than the third and fifth. Two well marked metatarsal tubercles. Yomerine 
teeth in two very short oblique rows commencing opposite the posterior 
Biargins of the choanse and directed backwards ; they are about as far from 
each other as from choanae. Tongue narrow, not filling rami ofjawt. Tym- 
pana m as large as eye ; latter contained 1*5 times in length of muzzle^ extending 
b^ond nostril. A heavy glandular dorsolateral fold, separated by a groove 
Jrom another interrupted one below it. A deep groove from axilla to near groin. 
A short glandular fold from angle of mouth. Muzzle flattened acuminate at the end. 
Heel of hind limb to front of orbit. Fourth toe more than half length head 
and body ; no dermal fold on upper edge of tarsus. 

Above olivaceous, with a blackish band from end muzzle togroin, margined 
with yellow below, from below eye to axilla. Pale yellow below, sides black- 
kh spotted. Femora behind black, yellow veined. Limbs paler, rather close- 
ly cross-barred. 

Lin. Lin. 

Length head and body 21*5 Width head behind tympanum.. 7.75 

<' ^ind limb 20- Length hind foot 14-5 

1M8.] 
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" Mo9t of the leaves, which are well preserved indeed, belong^ to a Dew fpfcicf 
of Firun. It resenibles Ficun hncmlatus^ Ileer., a miocene species, bot diflcts 
Wy leavfR bcinp: broader, mostly rounded at baseband not a/tr<ijy« altemft'edte 
th(> petiole. The medial nerves and .shorter pedicel are thicker. Some of 
the h rtvesi, which are narrower and narrowed to the petiole, present the fom 
and appearance of Firu9 ianrtolati/ji, but the sjiecific differcDce is marked hj 
the thick nerv<'9 and shorter j»etit)le. 

'■Anion^r these leaves there are two fragments of leaves of a f'^nmamomtm. 
refernihle perhaps to C. 'ijfinr, Les(|X. : a larjje leaf of I'latamvtf probablj /•. 
nrrmidfnf AuiT-. wliose borders are destroyed, and a i'opuitta with roaad 
leHves — I'opulw* nthrutuntiuM, Lesqx. — found also by Dr. Hayden at Kork Creek. 

*' Besides these species, the specimens show a number of fragments of a 
f'uftfruM. ap[)arently a new species. The nervation is that of Cffp^rms ekmrm' 
tiftiJUM, Ileer.. but the leaves, 1 .J inches broad, are twice as broad as in the 
Kuropean Ppecies." 

Pr. Hayden considered this as confirming his opinion that the lignitt beds 
of that region were of tertiary age. 

I)r. Le t.onte »i\'n\ that tiie ijuc^ition of the geological age of that sectioa 
must be solved by a cont-iderHtion of the relative positions of the stiata, 
rather than by comparison of the fossil plants foand therein. 



May 2iytli. 
Mi:. ('.\s.^in, Vice-Pn'.sidont. in the Chair. 

Thirty-nine moiiihcrs ])re.':ent. 

Tiie t'ollowin*; gentlcnicn were clocted niembors : Mr. Eclwmid 
Lrwis, Jus. Trniniin, M.I)., AVni. Trucnian, M. D., Mr. S. Fidicr 
Corlii'S, .Mr. T. W. Starr. E<iw. Khnatls. M.l)., T. II. Antlrvwii, MJ).. 
Herhrrl Norris, M.l)., Mr. .las. S. (iilliams, Mr. Charity Hullock, 
Mr. K<i\v. L. Iluitt, Mr. I. Zmlmayir. Mr. Aug. F. MQIlcr, F. F. 
Maury, M.I)., Horace Williams, M.I)., Mr. Wni. 11. Walm^ley, Mr. 
'P. L. Hii<'kiti<:liani. 

Tin* t'ollowiiiir were elected cnrresjwndcnts : Mr. Aii<;ustii:$ Fendler. 
t»t* Ailciiton, .^!^). : lion. J. S. Wilson, oi'Washinirton, l)X\ ; Mr. A. R 
Koeslcr, Wasliin;^'t(»n, I). ('.; Trot'. John Tomes, F.K.S., of London. 

On favorahlf re|>orts of the committees, the tollowiiig pApnv 
were «>rdcrcd in Ik* published : 

Lilt of BISD3 collected at Laredo. Texas, in 1866 and 1S67. 
HY II. IJ. m'TCHKR. M. D. 

The h-t ot bird- here ^iv«n embraces the s]tecies collected by me at La- 
r*-do. T'-xii4. on the Kio (iraudc river, while en^a^ed as Acting; .Xs^intant 8ar- 
;;eciii nf the \ . S. Army : an<l i« pre^cnte*! as a contribulion to the subject wf 
the i:*'"i:>>il'hi< i1 'ii^tiit'Mtiiiii ot' the bi^•l^ ot' North .\nierica. No iim »p«cicf 
liiit m.ti>\ tinitr r:iii- >)>ecies wen* iifociircd. Tiie most interei^tiu^ n^Auli t\fmy 
I \.iriiiri.iti<iTi^ at I,a[«-ito wa-o tlie di^rovi-ry in al>undance ot* Sair*i»»friin iit^w, a 
ojM-i !•■> ii<it |it i-vitiii-l\ ol)tiiitie<l iiiirth ot (lie Kio (ir:inde. 

Tin- colli-t iiiiii<. iii;ii|e Mcte tii^t "iCiit to the SmitlMoniau 1n*«titiition. aoil a 
-•■ric* .liter Wjirii^i pie-i-nted to thi>t .\caileiny. 1 am indebted to l*rof'. llAini fur 
.i-t-i^laiice III iileritit\ iii^' the >|iei ic*. 

.V • iiiiip:iri.-«in <it thi'i li>t witli that of the tiird^i collected in Te\Aji hy Mr 
Pre-.'.er wil! be toiiiiil of iiitere.-t 

[May. 
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within the last three or foar years pushed out on trees which had eyidentlj 
once borne only female ones ; but in no instance did a female branch start 
out from a male tree. Having once began to bear male flowers, these 
branches continued to develop these only, presenting the appearance of an- 
other variety grafted on another stock. 

Returning to Philadelphia, noting every tree I met on the side walks, I saw 
a very few trees which had male and female flowers scattered promiscuously 
over the same branches. These are very rare; but the fact of their existence 
may have an important bearing on any attempt to evolve the laws governing 
the production of separate sexes. 

At Germaotown I chose for the field of my investigation the large estate of 
Mrs. G. W. Carpenter, on which are many hundreds about twenty-five to 
thirty years old ; but amongst all these I did not note one which showed any 
tendency to branch into distinct sexes like those at Bristol, or any one with 
mixed sexes like the few seen in Philadelphia. All the trees were either ex- 
clusively male, or exclusively female. 

The parts of fructification in Acer dasycarpum have no^, to my knowledge, 
been minutely described. It will be of interest, in connection with the sub- 
ject of this paper, to note them. 

There are three classes of buds on the tree : leaf-bearing, staminate. and 
pistillate. The leaf-bearing buds are formed of eight imbricated scales in four 
pairs, the scales all distinct and beneath the uppermost pair ; five embryo 
leaves, rolled up to look very much like imperfect anthers, form a sort of 
crown. The bud bearing the staminate flower, or rather which forms it, 
has also eight scales, the upper two uniting for nearly half their length, and 
recurved at their summits when the flower is fully formed, making a cup-like 
involucre, at the bottom of which arise five (rarely seven) corollas, which are 
separated from each other at their bases by a fuscous down. These corollas 
are about one-fourth of an inch long, the lower half tubular, the upper half 
funnel-shaped, the five (rarely seven) stamens arising from the base of the 
funnel. The filaments are double the length of the corolla, which we may 
properly term it. 

The female flower primarily resembles the other two in this, that it is com- 
posed of eight scales imbricated in pairs ; but what in the male we call a 
corolla is reduced to a pair of united scales not more than one-tbirty-second 
of an inch in depth, united into a flattened cup, with the edges rather in- 
clined than to turn out. In the center is the two-styled ovary, and at its 
base arise seven stamens, although sometimes only four, generally five, push 
their anthers above the minute scaly cup outside. These anther? appear 
large and well-developed, but I have failed to find pollen in any one, and in 
no instance have I been able to find a perfect stamen like uuto those formed 
in the staminate flower. These rudimentary stamens never push beyond the 
scales. Though classed as a Polygamous species by authors, it would appear 
from these observations a monceciously Dioecious plant. 

In trying to classify my observations, in order to evolve some sexual law, 
I found that vigor made no difference; weak trees or weak branches were 
alike male or female Some individuals are more years coming into flower 
than others. I fancied I had once got a clue in the fact that in the com- 
mencement of my observations I found numerous specimens of great size 
which were apparently commencing their fruiting age, and which were female 
trees in all cases ; but at length I discovered two trees of the same character 
of the masculine kind. 

The only positive fact in relation to the matter seems to be that the sexual 
character of the maple is not uncbangable after the infancy of the tree ; and 
that the tendency of development is from female to male. 

1868.] 
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Knibernaj^ni nifivirpata. Later. Nov. 

Culaniospi/a bicolor, liouap. Nov. 

Ku.Hpiza ainericana, Bonap. \\\%. 

(luiraca oiiTulea. Sit. May. June, Oct. 

Cyanoiipiza ciri!«. litiird. April to \\\^. Abundant. 

i\vrrhuIo\ia sinuata, Bnnap April to Sept., Dec. to Feb. Abundant. 

ranlinalis vir^iuianua, Bonnp. May to Aug., Nov., Dec. Abandant. 

I'ipilo ("lilorura. Bmrd. Dec, Jan. 

Molothrus pet oris. Sw, April to July, Jan. Abundant. 

Xaiithoce|>lnilus icteroccpiialu:*. April, .May. 

Sturnella ne^^lecta. And. Oct. antl .Nov. Abundant. 

Sturnella nia^'iia, >V. Dec. 

Icterus cucullatus. Nir. June. 

Icterus spuriu-i. Ununp. June, Auj? 

Iilerus liullockii. Bonap. May to Aup. Abundant. 

Scolecophajrus cyanoct'phalus, Sw. Nov., Feb. 

Qui.4calu.<« macruura. Sir. June. 

t!orvut» cryptolcucus, Cnuch. Feb., March. 

/euaidurii carolinciisis, Bonap. April to July. 

ScardatVlla inca. Bonap. May, Sept. to Nov., Dec, Feb., March. Abundant. 

l.>rtyx texanu!«, Later. Oct., Nov.. Dec. 

Callipepla Siiuaniata. Graj/. April to .Vov., Feb. Abundant. 

Orus ^■an^ld<•n^is, Trmtn. Jan. 

Ardea berodia.s, lAun. Jan. 

.Nvclhcrodius violaceus*, Reich. Sept. 

Aegialiti.* vocitVrus, i'att*. April. May, Aug., Sept. 

Trinpa wilsonii. Suttall. Oct., Dec. 

Kreunete:" petrificatusi, ///. 

.\ctituru!i bartramius, Bonap. Aug. 

Tmigitcn rulescen.-*, Cah. 

I'elecanu:* futtcus, Lum. .Mav. 



DMcriptionf of four new spaeies of Exotic mOVUX. 

IJY I.»*AAr LKA. 

.\.Noin»NTA Sthkbei.ii. — Te^ta In'vi. ellipiica, inn-cpiilaterali, pottice obiai 
^ulata. antice rotundata: valvuli.*) pertenuihus : natibus prominulis ; cpidei 
ii'ni'broso-viriiii, radiis capiliaris indutii* : margarita carulea et valde irw 
« fuie. 

Hah. — Vera <'ruz, Mexico : Dr. <J. Strebel, per Smithsonian InMitntion. 

I'Mit VKRAniT ZKNsit*. — Tcjitii 1;« \ i. cllipt'ca, .«ubcompreMa, lna>quilatcnli, 
po:«tii'e «>lltu^e an^ulata. anti«-e rotundata : valvulie tenuibua ; natibui prosi* 
liuli^ . cpiilcrmidr t<-nebro:«o-t'usca. radiata poIita(|Ue; dentibuji cardiaalibM 
)Mirvi>. 4ciinpic^ri-i. < it iiulati<. in utroque vaUuloduplicibuK ; lateralibaa longia. 
ri-clis liinirIiuti.<-(|iM' : niar;;arita ra-rulea et valde iride.*<ceiite. 

//(/A.— Vera Cruz, .Meiico ; Dr. (J. Strebel. per Suiith»ouian Institution. 

I'mo i-Kt noiukh. — Tefta la-vi. elliptica, valde ventricofia, inieqailatenii, an* 
tire ft pl»^ti•l' rotuiidHta ; \ahulis snbcrafisis. antice aliquanto cmaeioribnt . 
natilMi^ pr<*nnnuli> : epiderniide tenebroso-t'usca, eradiata : dentibuf cardinall- 
hii.4 «dnipr(-«''i'<. obIi<|uii* et valde crenulatiis : lateralibus lungi*, lamellatif 
i nrrugati!*(|U«' : margarita argentea. 

('Mil CnivF.Nsi.'*. — Ti!:ta noiluli».'ia. pubelliptica, intlata, fere rquilatctnU. 
poftiir obiiioe an^MiIitta, antice rotundata: valvulis craMiuHcalia, antki 
« rrt'i.»i«>ril<n'> : natibu^ ^ubproniinentibur, ail apices currugatis : epidenaidc vi* 
ri«lii-Iut«ii. radii:* xiridis undiijue indutii ; dentibu<^ cardiualibos erectia, COM- 
pr«'!^>ip. ^trialis. crenulatii' et in utroque valvulo hubduplicibus : latcralibna 
sublongi* Fubrectigque : margarita argentea et valde iride«centc. 
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times jellow. Structure fine granular, approaching micaceous. Hardness 
2 — 2-5 S. G. 2*05. B. B. alone blackens sligbtlj and fuses rather easily to 
a white slag. With carb. soda fuses readily and with effervescence to a green- 
ish bead. In borax dissolves readily iron reaction. In microcosmic salt dis- 
solves readily, except silica skeleton, bead yellow while hot, bluish opalescent 
when cold. In closed tube yields acid water. 

With considerable difficulty 0-679 gm. of the mineral, free from admixture, 
was obtained and submitted to analysis with the following percentage result : 

Water 3-42 

Fluorine -75 

Silica 36-49 

Sesquioxide of iron 7-64 

Alumina 2409 

Soda 1603 

Loss 11-68 



100-00 
The very small quantity of the mineral which could be procured prevented 
a more satisfactory result, but from the foregoing characteristics I feel justi- 
fied in pronouncing it a new species, and hope that a larger quantity may be 
procured and a correct analysis made. 

Pachnolite, besides its usual occurrence in honey-combed cryolite, nearly 
or always in juxtaposition with the so-called Hagemannite. has been observed 
in crystals implanted on massive cryolite, and also coating crystals of the 
latter, mix^d with microscopic crystals of cryolite. The crystals of pachno- 
lite are always small, rarely exceeding the fiftieth of an inch in diameter, but 
those of cryolite have been found measuring over 3-lOths of an inch cube. The 
crystals of carbonate of iron, found in the cryolite, have probably never been 
excelled for size and beauty. They are usually simple rbombohedrons, often 
of fine polish and measuring from half an inch to four inches across. A 
black blende, containing much iron, has been found in the massive cryolite, 
crystallized in perfect octahedra. 
Philadelphia^ March 23, 1868. 



Deioription of Sixteen H«»w Species of the Genus UHIO of the United States . 

BY ISAAC LEA. 

Unio Murbayensis. — Testa levi, obliqua, tumida, solida, valde inaequila- 
terali, postice rotundata, antice truncata; valvulis crassis, antice crassiori- 
bas; natibus valde elevatis, tumidis; epidermide luteo-fuscata, concentrico- 
Tittata, eradiata; dentibus cardinalibus crassis, subelevatis; lateralibus 
crassis, obliquis rectisque ; margarita argentea et iridescente. 

Hab. — Murray County, Georgia, Maj. T. C. Downie; Etowah River, Georgia, 
Bishop Elliott. 

Unio fassinans. — Testa Isevi, elliptica, subcompressa, inaequilaterali, pos- 
tice obtuse angulata, antice rotundata; valvulis crassiusculis, antice crassi- 
oribus ; natibus subprominentibus ; epidermide tenebroso-rufo-fusca, eradi- 
ata; deotibus cardinalibus crassiusculis, compressis, obliquis; lateralibus 
sablongis, crassis, obliquis corrugatisque ; margarita salmonis colore tincta, 
splendida et iridescente. 

Hab. — Headwaters of Holston River, Washington Co., Va., Prof. E. D. Cope. 

Umio spabus. — Testa Isevi, lato-elliptica, subinflata, valde inaequilaterali, 
postice obtuse angulata, antice rotundata; valvulis subtenuibus, antice cras- 
sioribus ; natibus prominulis, ad apices minute undulatis ; epidermide sub- 
crocea, yalde radiata; dentibus cardinalibus parvis, erectis, conicis ; laterali- 
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(ioxiuBASis CoNNRSAruAENKiH. — Testft pHcata, ioferoe striatA, Babfuiiforai. 
Biibtenui, vt'l mcllca vel oclirHceu vel tenehroso-fusca, nitida ; spir* coDoidea: 
suturis iuiprc88is ; Hotraciibiis scptenis, plaDuIatis : apcrtura subcontiricta. 
rhumboidea, intus luteolu vi>l tenebroso-hisca : labro acuto ; columclU id- 
Hecta et tortuuna. 

Hah. — Conuesuuga Creek, Georjfia, Maj. T. C. Downie. 

G0NIC1RAHI8 roNTKiTA. — Testa IspTi, subfusiformi, tenai, tenrbrofo-olin, 
rvittuta ; spira Bubelevata: suturiH impreh^ii* : anfructibuii instar quiois. c«d- 
vexiuHculi^ ; apertura ^rainli, subrhoiubica, intus albida; labro Acuto, smao- 
so ; coluiuella vix incra.si^ata et valde coDtorta. 

JIab. — Connesauga Creek, (leorgia, Maj. T. C. Downie. 

GoMuHAsiri Mi'UKAYfcNHis. — Testa lifvi, fusifonui, inflata, subteDni, tea^ 
bro8o-c()rnea, ovittnta; Hpira conoidea, ad apicem plieata ; imturta uliqaaolo 
impres^iiijt ; aiitractibus iustar senis, Hiibplanulatii* ; apertura mairnaf tab- 
rhomboidca, iiitus hitcobi : labro acuto, parum sIduoso ; columella i a flrcia 
et lortuosa. 

JIab. — Swamp Creek, Murray Co., Ga.. Maj. T. C. Downie. 

<ioM<)iiASiH «iiiA\ATiui>K8. — Testa gfaDulaia, infcrne striata, aubfuaiforvi, 
«*ubtenui, c(»rnea : spira conoidea, ad apicem plicata ; suturia impreiaia; aa- 
t'raetibud iusiar t^iMiis, vix convexis ; apertura i»ubgraDdi, ovata, iaiui Iatc<o- 
alba: labro acuto: columella tortuosa. 

Ilab. — Connesauga Creek. Georgia, Maj. T. C. Downie. 

GoNioHAsis CLAVi'LA. — Testa carinata, aliquanto plicata, tcoai, tencbroio- 
castanea, efaHciata : spira exerta, acuminata: suturii re((Qlarittfr impreMif : 
anfractibus InstHr octoni?. planulatis ; apertura parvissima, OTata, iota* 
tanea : labro acuto ; cotumtdla alba et contorta. 

Hah, — Jackson Co., Alabama, Dr. Spillman. 

(MtNioitAsrs cocHLiAKis. — Testa carinata et strir.ta, cyliodracea, tenui, 
i>ro.*io-fu.sca, evittata : spira attenuata : suturiii valde impretai;!! ; anfractibat 
iuiitar nuvenis, ad apiceui vaMo carinatis, iuferuu dtriatis ; apertura parvif- 
ffima, late elliptica, iiitu.s tenebroso ; labro subcrenato ; columella ioflcrta. 
ad ba^iul incrassata. 

llnb. — Shelby Co., Alabama, Maj. T. C. Downie. 

(ioNKMiA-irs viMSTA. — Tcsita subcariuata, conoidea, subtenui, mellea, cfit- 
taia; spira elevata ; suturis regulariter impressis : anfractibus planulatil, ia- 
star 9eptcQi.>i : apertura parva. rhoiuboidea, intus albida: labro acute: cola- 
mella iutlcctii et x'.ilde contoria. 

//«i/». — Coosa Kiver, Alabama. Dr. Showaltcr. 

<rOMoHAM'^ oKSATA. — Tc<ita carinata, subturrita, tenui, olivacea, valde 
vitatta : !)pira elfvata, tsupcrno plicata: suturis valde impressin : anfractibat 
.*i(*pteui0, platiulatis: aprrtura parviudcuia, subrhomboidea, intus vitlata. 
labro acuto, alii|uanto niuudX) : columella vix incra.4<iata et valde contorta. 

Il'tb, — Coiinchauga Creek, Georgia. Maj. T. (\ Downie. 

Tavi'ANo^ToMA M iMPoRMK. — TeHtA liuvi, obtuse conica. intlata, crassiotcala. 
caiitanea : spirii brevi, obtu:»a : suturis re^i^ulariter impre^idis ; anfractibuf iaslar 
quints, convcxiusculis : apertura magna, rliomboidea: labro a<*uto : espaata, 
f<inuo<«o ; columeil.i inrtecta e^ vald" tortuota. 

//.i'*. — (Connesauga Creek, Georgia. .Maj. T. C. Downie. 

Tkvi*ano«to]i\ (^-iTAVKi'M — Teita lievi. pyramidata, subtenni. caataaaa. 
ob.iolete fa8ciata ; Hpira exerta. acuminata; iiuturis impre«sis ; anfractibas 
iniitar noveni.4, planulatiii : apertura parviuscula, rhoroboidea, intus dllau 
purpurea: labro acuto. sigmoideo ; columella parum incrassata ft valde 
\.ootorta. 

//a6.— Coosa River, Alabama, Dr. Showalter. 

[M.7 
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bus promionlis, ad apices subconcentrico-undulatis ; epidermide nigricante, 
er&diata ; dentibus cardinalibtis parvis, erectis, subcompressis crenulatisqae ; 
margarita purpurea et iridescenie. 
Hab. — Flint River, Ga., J. C. Plant and Dr. Noisier ; Darien, J, H. Couper. 

Uhio planiob. — Testa snbsulcata, subtriangulari, ad latere planulata, inte- 
qailaterali ; valvulis crassiusculis, antice crassioribiis ; natibus subpromi- 
nentibus ; epidermide vel lutea vel ochracea, radiata ; dentibus cardinalibus 
parvis, compressis striatisque ; lateralibus longis, crassiusculis et obliquis ; 
margarita alba et iridescente. 

Hab. — Tennessee, Mr. H. Moores ; Headwaters Holston River, Washington 
Co., Virginia, Prof. Cope. 

Unio vallatus. — Testa nodulosa, rotundata, lenticulari, subinflata, insequi- 
laterali ; valvulis, crassis, antice crassioribus ; natibus subprominentibus ; 
epidermide luteo-fusca, eradiata ; dentibus cardinalibus pergrandibus, ele- 
vatis granulatisque ; lateralibus crassis, curtis obliquisque ; margarita ar- 
gentea et iridescente. 

Hab. — Alabama River, Dr. Showalter. 

Umio bbfuloeks. — Testa nodulosa, rotundata, lenticulari, insequilaterali ; 
yalTulis subcrassis, antice crassioribus ; natibus prominulis ; epidermide 
rafo-castanea, aliquanto polita: dentibus cardinalibus subgrandibus, ele- 
gaoter corrugatis crenulatisque ; lateralibus longiusculis, obliquis, minute 
corrugatis ; margarita albida, ad marginem purpurescenle et elegantissime 
iridescente. 

Hab. — Oktibbeha River, Lauderdale Co., Miss., W. Spillman, M. D. 

Uhio Ubarebnsis. — Testa laevi, oblonga, ad latere planulata, insequilaterali, 
postice biangulata, antice rotundata; valvulis crassiusculis, antice crassiori- 
baii; natibus prominulis; epidermide rufo-fusca, subsquamea, eradiata; 
dentibus cardinalibus parvis, striatis, in utroque valvulo duplicibus; laterali- 
bus longis, lamellatis subcurvisque ; margarita vel alba vel salmonis colore 
tin eta. 

Hab. — Uharee River, Montgomery Co., N. C, F. A. Genth, M. D. 

Unio spb^ricus. — Testa nodulosa, valde inflata, subglobosa, fere tequila- 
terali ; valvulis crassis, antice crassioribus ; natibus eJevatis ; epidermide 
rufo-casianea, eradiata; dentibus cardinalibus pergrandibus, corrugatis 
crenulatisque ; lateralibus curtis, crassis, corrugatis, obliquis subcurvisque ; 
margarita argentea et valde iridescente. 

Hab. — Pearl River, at Jackson, Miss., C. M. Wheatley. 



Hote« on some singular forms of Chinese species of UHIO. 

BY ISAAC LEA. 

In a paper on " Chinese Shells," by Dr. Baird and Mr. H. Adams, published 
in the Proceedings of the Zoological Society of London, May 9, 1867, there 
are some remarks and claims which call upon me for correction. 

Ist, " Unio Douglasix.'' It is stated that " in ISHH Dr. Gray shortly de- 
scribed and accurately figured in the 12th volume of Griffith's edition of Cu- 
vler a species of Unio, which he called U. Douglasice,^^ &c. Further, that ** Mr. 
Lea. some years afterwards, from not knowing the shell as figured in Griffith, 
described and figured a species from China, which he named U, Murchifonia- 
niM, but which there is no doubt is the same as U. Dnuglasia of Gray." In 
the above statements there are several to which 1 beg leave to demur. It is 
suggested by these gentlehien that '^ perhaps from not knowing the shell 
(Douglatix) as figured in Griffith," I had '* described and figured Murchitovia- 
fiM, which there is no doubt is the Douglatix of Gray." In answer to this I 

1868.] 
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ground to vegetate, and vonng plants therefore never appear in a neadow or 
graitgy place. In such positions plants only exist that had a footini; in adraacff 
of the grass. Th(*y then propagate exclusively by runneri. After bving two 
or three years in this situation they form patches of one or several square fed 
each. Now it is not easy to appreciate a minute difference between one Aingrlc 
specimen and another; but when a f^core or more of specimens of one arv 
matched against a similar number of the other, the minutia; make an agirrr- 
gate which is readily estimated. So we shall find in the case of a two or three 
year old meadow, tilled with this plant, that not only are no iwo patekts miikt. 
but that the eye convinces us of the fact on the first glance urer the fieid. 
Plain as the differences tiius presented were, I found, however, some diScnltT 
in describing them in language ; and besides being a dia'cious plant there 
might be brought in the objection of intercrossing between allied s{»erir« of 
this or neighboring genera, if not of the individuals of the opposite srxes then- 
helves, to uci-ount lor so many forms. I therefore chose f^gxa^ as l»elongiBf 
to a natural order exclusively hermaphrodite ; containing only one natual 
specie^ ; not very closely allied to any of the neighboring genera. Andr o mM M 
Ch'fhni, Gault/teria, kc.\ none of which, at any rate, flower at the same tint 
with it. 

On the 10th of April I gathered specimens from sixteen different plants on 
the Wis.-iahickon, without taking any pains to make any particular selection of 
varieties. The following descriptions show their variations: 

1. Tube of tlie corolla half inch long, contracted in the middle ; sefrnents of 
the corolla broadly ovate, one-third the length of the tube, incurved, pure whit* 
Scales of the calyx two-thirtls the length of the tube, narrowly lanceolate, ia- 
terior ones white and membranaceous with a crimson base. 

2. Tube half inch, regularly cylindrical; segments half as long as the tube. 
triangularly ovate, light rose, incurved. ^ScaU•s one-third the length of tbr 
tube. >%liite, coriaceous. 

A. Tube quarter iiu-h. thick (one-eighth wide), cylindrical ; segments rather 
longer than the tube, triangularly iivate, incurved, deep rosy pink, ikale* 
three-t\>urlhs the length of the tube, rosy red, with white margins. 

•I. Tul)e nearly half inch, contracted at the summit : segments very short. 
scarcely one-sixte«-nth of an inch, forming nearly five ovate repand teeth. 
purplish while. Scales greenish white, simply acute. , 

.'>. Tuhe quarter in* h long, one-eighth wide; segments lanceolate, erect, 
twii-thir<Is as long as the tube, rosy purple. Scales brown, not margined. 
drawn out to :i long tine point. 

0. Tub(> iju.irter ini li, cylindrical ; segments oblong ovate, recunreil. as lone 
at the tiibf. due of the anthers slightly petaloid. Scales prolonged init* 
alnu)7<t an awn. 

7. Tube nnirh narroweii at the summit, (|uarter inch long: segments leM 
tiian oip -sixteenth of an inch long, pnle purple. Scale:i greenish brown, very 
narrow. 

H. Tube nrar half inch, contracted in the middle; segments quarter inch. 
linear lam • itlate. bright rose. Scales half the length of the tube, broadli 
ovate, nifnibranaceoiis. <4imply sharp pointed. 

i*. Tubr half inch, c\lin>itual ; ^eglnents quarter inch, of which there are 
tiUt ihrf' liroadly ovate, >%hite. 

10. Tu)»e ne.irly iliree-i(iiarters inch, cylindrical : segments quarter inch. 
natro\%!\ o\.ite. Scile^ as lon^ as the tube, linear lanceidate, pale grrtn. 

11. I'ubi; b <« than iiu.irter in* li, ami >horter than the luxuriant foliaveoa*. 
mill ron.tti- >t ab.'«. SeLcniciiis of the corolla tvio-thirdn a« long as the tut>r. 
biii.iili\ ovati-. pure vihiie. 

IJ. fiilie '(uarter im h, increasing slightly in wi<lth upwardly (funnel- 
^llap• •: . oiii -ii^'iitli thiik at the top of the tube: segments ^hurt, ovate, re- 
tle\c<i. li^'hi piiik. Si al«-s luiiger than the tube, green, white margined. 

iJ. Tube quarter inch, much contracted in the middle : segments quarter 

[May 
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Birds collected at Laredo, Texas, in 1866 and 1867." By Dr. H. 
B. Butcher. 



May 12th. 
Mr. Vaux, Vice-President, in the Chair. 

Thirty-six members present. 

The following were presented for publication: "Description of 
Pour new species of Exotic Unionidse," and " Description of Twen- 
ty-six new species of Melanidse of the United States." By Isaac 
Liea, LL.D. 

" Monoecism in Luzula campestris," and " Variations in Epigea 
repens." By Thos. Meehan. 

Prof. Edw. D. Cope defined the characters of a new genus of Cheloniidse, 
which represented the modern marine turtles in the Cretaceous green sand of 
New Jersey. It differed in the considerably greater co-ossification of iho 
<^isc and marginal bones posteriorly and an'eriorly. The anterior rib is at- 
tached to one marginal in advance of that to which it is connected in Chelone. 
He called it Ostbopygis, and exhibited a specimen of the type species — 0. 
emarginatus Cope — of which about half the carapace and plastron were 
preserved, and which indicated an animal of about the size of the green tur- 
tle. It was presented to theAcademy by Dr. Samuel Ashhurst. 

Prof. Cope stated that he was more or less acquainted with four species of 
the genus : 0. s o p i t u s (Chelone Leidy), 0. chelydrinus Cope, and 0. 
repandus Cope, all of the same or larger size than the type. 



May 19th. 
Mr. Vaux, Vice-President, in the Chair. 
Twenty-nine members present. 

Prof. Cope called attention of the Academy to the rarity of Ophidian re- 
mains, and to the fact that none had been discovered in North America np 
to the present time. He then exhibited two vertebrae of a serpent of or near 
the family of the Boas, from the green sand of Squankum, Monmouth Co., 
N. J., which had been discovered by Dr. Knieskern. 

Peculiar interest attached to these specimens, from the fact that they 
came from a bed which has recently been stated, by Conrad, to be an equiva- 
lent of the older Eocene or London clay of the Thames valley. They con- 
firm this identification exactly, since they belong to Owen's genus Palseophis, 
which is characteristic of those beds in England. They indicate a species 
intermediate between the two larger described by Prof. Owen, and of some 
fifteen feet in length. It was associated with remains of crocodiles, sting- 
rays and saw-fishes, and was named, from its geographical and geological 
location, Palaeophis littoralis Cope. 

The type specimens belong to the Geological Survey of New Jersey, under 
Prof. George Cook, and were lent by him for description. 

Dr. Hayden read a letter from Prof. Leo Lesquereux, identifying 
the fossil plants of the coal formation of the south-west, as follows : 

" I was unwell when your boxes of fossil plants arrived, and was not able 
to examine the specimens before now. 
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as T'lrvrfi^n. ItiiiorlTanoc jir-.r;!-? to hare ihe it'.ini fertilize itMlf wirh «:! 
ijwii |nill»;n ; ^vii:!-' !:.•■ i.:! T'? •: v:ir"\*i»'i Are :<.iw.ir<l5 an intermixTure o/ 
nicf-i or »v»n iini;.'i.l"»riri;: ::. :.-.- iii.t'.-j. rn'hwr thau with menibtrr^ ut :h* oa« 
brooii <ir runily. M:ty ;t i-.<>*. !».• ;•"««:' 1« li.v: a* «ome time in tbt-ir pa^t hi*- 
tory all ppfcii-^ of ji-ia:.? hi'-.- ^*f.: ii«:nxiJ.f un^'iitc ? that Dia^ci«ai x- a later 
triiiiiipli (if Viiri:aivi[i. i*s rii..i'. vi- ltv ;n ilie .>:riwIo with iuheriiancv * There 
arv SDiiic ilitlii-iil'ii.s i:i ti;*.- .v ij. ..>; *ii>:Y. \ tliv«.ry. ad there are with mo»t of 
tiivse thtorit- : J-ut i: "f ni^ » '■ ir :"r rii :Li? c.i.-c t»t A/ywi that cultivatiuo haj 
nut no imuh M tlo wirij . :;.ir.^-. ? .i- i: jc?? ■.rt-li': fur. au^l we maj rea>lilr l-e- 
lit-VL- that. iiiilip»M'!i:i'ly «:' i:\-..r::.il i if', iimji.iriv:**?. there i* a |terio<l •.»! yomh 
:iii'l a pi'i-iii>l ot oM i\j:v tu/j'-'^ .i-^ \icll .i.> in tuh**i:uce, aud that we may thrre* 
toff look lor a ri'iitiiii;.ii ri».i*i.:: i : v.vx U'TUii \'\ a proccii of vital Jrvrlop- 
nii'Ut. ji!"iT as r;it;i>nal!y as :ur 'ak- - ■:■.•."; ii'it.-ii ?iiLi.'v*>iijn of new iuiiivi'iuiCf. 

Thf ilisoi'ViTv I if •l;a'ci.'>;n ::; /.'■ j>-: \i iiiri-rc^liu^ frulii the tact that is U 
prol aMy tlir tir-t i!i:-Mr.»i- kr. w:. ::i trv.r JF'ri^.tf^a. lu the Enrttit §u\'or^itr 
vt /Viific'..;'»r;. a'"'r:"vi- .-r.ti:.* :.? .xtk- *.iuira«.UTi?!ic of the family, aud in tAe 
I't/roliiata uritUrrlL-fs t:lamt:u::; u.v'. v : etc; ri-cur<:v>i. 



XoBOBcism in LUZTJLA CAJIPESTBIS. 
IJY TIImMAS .meeiian*. 

Tho rp"«nt ili-S' I'V-ry. lh.it many plant* atriioturally herm&phro<ltte arc 
jir;u M«"ally ii!'iii'i-i:u;i«j nr ilii ■. :.• i-. in i. i.iii'i.ipn.iu"i.' of liiv tlowor h«-:ii); »o 
arraiii'*'! .»? t"|'rr\' nt ?<.!:-imj.r' .rfi.itii-n. ii ;o interesting that every a«i>li*.ioaal 
f.i't l'»ar;n>; ««n tin- -iiImii-: U.is a ^.ilm*. 

I.uzuia r'lrnp'^in.'. I>. L*.. a-M- .1:1 -tin. T to tlio li*t. The three i^ti^nnaj are 
{■roTni<l<-«l tliri.ii:;.'h the a|i«\ nf lin. :!i>wi-r l"i<l •'(■inv tliiys before the svpaU o|>ca 
tiiiil »-.\pti-f tin- .iiiiln.-r"*. In il»«- -:»•■■. miLT.- I ni.irko'i tor observations. ,*n 'laT^ 
t-lap-i-'l b« lure tin* itiiwer tij'i in"l. :iir»-r tIm- pistil* ha>i been protrudi-il to K 
cij.i-ra!<''i on by ilie pi/ili-n •■f ••»hiT !'.'•«». T:-". Tiiis was iu a clou<l\ week. aa<i 
pri*b:i!.!y Tht* i-.xatt time niijht viry with l!ie weather. Inali ca^vs th« «ti^i&ai 
w;:hir ii\\;iy bi ti-ri* tlie tli'Wrr upm-. 

.\ft«r l»r:ili/;i!:i»n tIi.- -Ti;_'nMS .• licrally twi^t around one another, and afirr 
till- aritJu-r* h.i\f -!n-l iht'ir p-'ll- n \\iv\ tui-i in tiie ?anie way, withering ap 
in a \«ry -lp»r' time. An inl'ji.'ti:;^' i;i» : in I.uzh- i i.-* the ^li];ht adhesion tt 
th«- irtii ii!:it:i>n i>t' tli*' -'ibpfiii-* N with tiie ni.iin Ibiwer stalk, — the ^rnlicr*. 
tiiTi I' briri^ .-'itJii ii-nt t-i ilr.iw iliein uut of tla ir "ihealhs. It !■» perhapi o«io^ 
to thi« weaktie-'.- that tiie pel. eel? are i>l'ten liriKiping when in fruit. 



Jnnr 2'/, 1S(;8. 

Mk. Vaux, Vi<i--rrt'si«.lciit, in the Chair. 

Twtnty-fivr iniriilKT.*i i»ri-sont. 

Tin- fnlluwiii}; jtajnis \vi'n» jin'smUil inr imblicatioii : 

*• |b>( ripiiuii ul'MYtn urw .-]n.'ciid of L'liio from North Cttrolina." 

m 

" l)»'.MTi|»ii«»iis ot iwD iK'W siK'*'!!*:* of Uiiioiiidfl! fr4)m Equador/* 
\\\ I.-:i:i<' L«-a. 

•• Niw I iiiniiid:!', Milaniiho, Ac, chicHy of the Uuitcd StatM.'* 
I>y I-aar L»a. 

'" < hi Au'aplnhis, ji ^'riuis <»f HwithK-s!? CVtacoa." By Edw. I). Cope. 

l)r. L* i«ly calioil atiniti'Mi t«» .muik' >{>ec'iiiu-iis of iSmihrvro Guano 
coiitaiuiiig alxjiit W per cent, uf ]>ho.<]>liute of lime. Thid suliMance 
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Tinnnnculas sparverius, VieiU. Not.^ Jan. and Feb. 

Accipiter fuscus, Bonap. Jan. 

Bateo swainsoni, Bonap. July. 

Bateo borealis, Vieill, Jan. 

Poljborus Aadubonii, CoMtin, Jan. 

Athene bypugaea, Bonap, Oct., Jan. 

Babo virginianus, Bonap, Oct. 

Qeococcyx californianus, Baird. Maj to Sept. Abundant. 

Coccygus erytbrophthalmus, Bp. June to Aug. 

Picas scalaris, Waaler. June to Nov. Abundant. 

Oenturus flaviventris, Sw. June to Not. Abundant. 

Antrostomus nuttalli, Cattin. Sept., Feb. 

Gbordeiles tezcnsis, Lawr. May to Sept. 

Geryle alcyon, Boie. Oct. 

Trrannus verticalis, Say. May. 

l^yiarcbus crinitus, Cab. Aug. and Sept. 

Myiarchus mexicanus, Baird, Aug. 

Sayornis fuscus, Baird. Not. 

Sayornis say us, Baird, Nov., Jan., Feb. 

Ootttopus virens, Cab. May. 

Bmpidonax pusillus, Ca6. May. 

Empidonax flaviTentris, Baird, Aug. 

Turdus migratorius, Lin. Jan, 

Sialia sialis, Baird. Not. 

Sialia arctica, Sicaiju. Feb. 

Anthus ludoTicianus, Lieht. Not., Dec. 

Regulus calendula, Licht, Dec, Feb. 

Oeothlypis Philadelphia, Baird, Sept. 

Helmlnthopbaga celata, Baird, Nov., Jan., Feb. 

Dendroica eestiva, Baird, May, Aug., Sept. 

Dendroica coronata, Oray, Dec, Jan. 

Myiodloctes pusillus, Bonap, Sept. 

Pyranga sestiva, VietlL Aug. 

Ootyle serripennis, Boie, May, June, March. 

Ampelis cedrorum, Baird. March. 

Collyrio excubitoroides, Baird, April and Sept. to Nov., Jan., Feb. 

Vireo gilvus, Bonap, May. 

Vireo belli, Aud, May, June, Aug. 

Mimus polyglottus, Boie, April to Oct., Dec. to Feb. 

Oreoscoptes montanus, Baird. April, May to Nov., Dec. to March. Abundant. 

Haiporhynchus curvirostris, Casein, April to Nov., Feb. Abundant. 

Harporhynchus longirostris. Casein. May, Nov., Jan. 

Gampylorhynchus brunneicapillus, Oray, May, June, Nov., Feb. 

Salpinctes obsoletus. Cab, May, Nov., Oct., Dec, Feb. 

Thryothorus bewickii, Bonap. Nov. to Feb. 

Polioptila cerulea, Sclat. July, Aug., Oct. 

Lophophanes atricristatus, Cass. Aug., Nov. 

Paroides flaviceps, Baird, May to Sept., Jan., Feb. Abundant. 

Eremophila cornuta, Boie, Nov., Dec. 

Ohrysomitris tristis, Bonap, Dec. 

Plectrophanes maccownii, Lawr, Dec. 

Ghondestes grammaca, Bonap. April, Sept. to Nov. Abundant. 

ZoDotrichia leucophrys, Sw, April, Dec to Feb. 

Zonotrichia gambelii, OamM. Jan. 

Poospiia bilineata, Selat. June to Oct. Abundant. 

Melospiia heermanni, Baird, Jan. 

Keucea cassini, Baird. June. 

MelMpiza liocolnii, Beard, Dec. 
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and tlie CrctAceouR at Maidstone, England. The Iladrosaams clajs, belonginf 
to the upper Cretaceous, as iudirated hj the presence of maoj molluscs of tbe 
Ripley (iroup of Missi^jsipi)!, appear indeed to be separated from tbe clajf in 
question by a great lapse of time. Tbe age is therefore probably truly We*ldca 
or Neoromian. 

These facts indicate the existence of a barrier to the eastward of their presest 
position, which for a long period prevented the access of salt wAter. This 
barrier was no doubt an anticlinal of the Appallachiaa series, outside of that 
which walled in the Triui^sic fresh-water area, and, like it, parallel with the 
general series of antidinals of the present Allegheny range. That it was. liks 
the hitter, at one time submarine, and, gradually rising, finally enclused ths 
area in question, the waters of which soon became fresh, from the numeroai 
rivers which flowed into it. 

On the gradual elevation of this fresh-water valley, with its included be4ls 
of clays, etc.. the Delaware river cut its way through the latter nearly to the 
south-eastern rise, and was then deflected along the base of these first elrva- 
tioMS of the bounding anticlinal, in a south-west direction. Thus is acconDte4 
for the a])parently singular phenomenon of the great bend of the Delaware 
River, near Bordcntown. For after penetrating the high ranges of the Bloc 
Mountains, it remains to be turned, apparently, in a level country of saadf 
and clavs. 

We must suppose the coast line to have been not far from the south-eastern 
base of this anticlinal, and that a subsequent submergence brought themarine 
deposits near to the margin of the fresh, an<l gave the latter the south-east dip 
visible at the section at the Pea Shore. I have not vet been able to ascertJUB 
the relative position of the margins of these beds, nor the nature of thoM that 
conceal the supposeii anticlinal. A system of borings at a distance of two or 
three miles from and parallel to the Delaware, would do much towards ei- 
[ilaining this {)oint. It is to be hoped that this may be undertaken by tbe 
present Stale Survey, under Prof, Cook. 

At the present time, the citifs of Alexandria, Washington, and Baltimore 
stand upon its d<'po>iits, and Philadelphia is probably underlaid by its margin. 
as well as the adjoining margin of the (ineiss. Imleed, the location of the 
prominent cities of the Atlantic States appears to have been determined by tbe 
tine sites an<l water-powers (ttfered by the junction of the high rolling couotiy 
of the (ineiss formation, and the lower and more level region.* of the supposed 
Neocomian. Cretaceous and Tertiary. Where the (ineiss strikes the ocean, if 
situated our greatest seaport. New York. Trenton, Philadelphia, Wilming- 
ton, Uahitnon*. Washington, Alexandria, Richmond, Raleiglii (.Ntlumbia. aBi4 
Miiledgi'ville. (ti'orgia, are all on this line of junction. The elevated (snciss 
hills turnish ht-althy and beautiful residences, the fall furnishes water-power, 
atnl the lower kvri, water cominnnirati(m. and a light stul most suitable for 
garileniiig aii*I tiie produi-tioii of provisions for these centres of population. 

Thf <ucc«'s<ion of .xtrata U rather more complete in New Jersey than has 
been getiiTally suppo^.ed. At the basis of the series occurs the present fresh* 
water periiMl. Then th** marine lladrosaurus or Ripley days, and lower Green- 
land beil. This i]epo>it my friend J(din Smock, first assistant of the State 
Sur^ev of .Vew .lersev, infornifil me had not touml to contain (*helonians. On 
fxaniination of my ow n colirciions and explorations, and those of the Academy, 
I find this to bf true up to th«' pn snit time. The Chelonians. then, have so 
tar been found in tlie miildb' be^I ot ^n-en sand only. Third, the sands, gretn 
ii:tnd, ami limi'>tone pi-rtaining to the middle bed. Lastly, the upper green 
-and bt'd, >^liii-h app«>are<l to approximate closely the London clay, or lower 
Kocriir. in the « hiirarirr of its f.iuna. in its molluscs, according to Oonrad, and 
t !>pccially in the genus of serpent-, i^aheopliia of (.)wen. 
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l^eMripUoni of Twenty-six Hew Species of MELAVIDJE of the United Stotes. 

BY ISAAC LEA. 

GoNioBASts Whbatliti.— Testa striata, subfusiformi, subinflata, snbcrassa, 
ochracea, yel yittata vel evittata ; spira conoidea, ad apicem aliqaanto plica- 
ta ; suturis irregulariter impressis ; anfractibos instar senis, fere planulatis ; 
apertura subconstricia; ovata, iatus ocbracea; labro acuto, parum siouoso; 
columella iuflecta, reflexa et tortuosa. 

Mab. — Coosa River, Alabama, Dr. Sbowalter. 

GoNioBASis 8IMILIS — Testa striata, subfusiformi, subtenui, luteo-cornea ; 
ipira brevi, ad apicem plicata ; suturis impressis ; anfractibus instar senis, 
Tiz convezis ; apenara subgrandi, ovata, intus luteo-alba ; labro acuto ; 
columella inflecta et tortuosa. 

Hab. — Counesauga Creek, Georgia, Major T. C. Downie. 

GoNioBASis SCLCATA.— Testa striata, conica, subcrassa, mellea, evittata ; 
spira obtusa; suturis irregulariter impressis; aufractibus iustar septenis, 
planulatis, ad apicem plicatis ; apertura parviuscula, rhomboidea, iutus alba, 
liibro acuto, sinuoso ; columella inflecta, incrassato. 

Hab. — Cahawba River, Alabama, Dr. Sbowalter. 

GoxioBASis ARATA. — Testa valde striata, conoidea, subtenui, cornea, vel 
vittata vel evittata; spira elevata ; suturis impressis ; anfractibus septenis, 
planulatis, ad apicem carinatis et plicatis ; apertura parva, ovata, intus albi- 
da ; labro nliquanto crenulato ; columella inflecta, ad basim retrorsa. 

Hab, — Connesauga Creek, Georgia, Maj. T. C. Downie. 

GoNioBASis Gbbkrrii. — Testa striata, fusiformi, tenui, tenebroso-oliva ; 
spira subbrrvi ; suturis impressis; anfractibus instar septenis, planulatis; 
apertura grandi, late ovata, intus lugubri ; labro acuto, parum sinuoso ; 
columella purpurescente et valde contorta. 

i7(Gi6.— Ucbee River, Alabama, Mr. W. Gesner. 

GoNioBASis TENKBR08A. — Testa valdc striata, subfusiformi, subcrassa, tene- 
brosa ; spira brevi ; suturis irregulariter impressis ; anfractibus instar qninis, 
viz convexis ; apertura grandi, ovata, intus tenebroso-purpurea ; labro sub- 
crenulato ; columella inflecta et parum contorta. 

Hub. — Connesauga Creek, Georgia, Maj. T. C. Downie. 

Gk>KiOBASiB BiFABCiATA.— Testa pllcata, aliquanto striata, subcrassa, luteola, 
bifasciata ; spira obtusa, valde plicata ; suturis irregulariter impressis ; an* 
fractibus instar senis, planulatis; apertura parviuscula, subrotunda, intus 
albida ; labro acuto, parum sinuoso ; columella albida et contorta. 

Hab. — Jackson Co., Alabama, Dr. Spillman. 

GoNiOBABiB OLATHRATA. — Tcsta plicata et striata, pyramidata, tenui, dilute 
cornea, efasciata ; spira ezerta, acuminata; suturis impressis; anfractibus 
octonis, conveziusculis; apertura parviuscula, rhomboidea, intus vel albida 
vel purpurea; labro crenulato, subsinuoso ; columella valde contorta. 

Hab. — Jackson Co., Alabama, Dr. Spillman. 

GoNioBASis PULCHBLLA.— Testa plicata, subturrita, subtenui, rufo-cornea, 
▼ittata ; spira elevata; suturis irregulariter impressis; anfractibus instar no- 
venis, conveziuscula ; apertura parviuscula, ovata, intus albida ; labro acuto ; 
columella inflecta et tortuosa. 

Hab. — Norib Alabama, Dr. Spillman. 

GomoBABis LDTBOCBLLA. — Tcsta plicata et striata, fusiformi, subcrassa, 
ocbracea, vittata vel evittata ; spira brevi ; suturis irregulariter impressis ; an- 
fractibus quinis, conveziusculis ; apertura grandi, ovata, intus luteo-alba ; 
labro acuto; columella superne incrassata et valde contorta. 

^o^.^Connesauga Creek, Georgia, tfaj. T. C. Downie. 
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outer marj^in in cross section. The bristles of the California species wen 
very coar<tc, raryinfj^ troni one to three scries between the enamel plates. The 
bristles of the A. f^ibbosus much finer, three series together. Length of 
the latter 8*5 inches, width at base 4*4 inches. In the gray whale or Agapbelif 
gl au cus Cope, 22 inches in length, width at base 6 inches. In the fcuBtr 
nearly C in an inch, in the latter 2^. The baleen of the A. gibbosns be- 
longed to an immature specimen of 35 feet in length. 



June 30th. 
The President, Dr. Hays, in the Chair. 

Thirty-nine members present. 

The amendment to Art. XXI, Chap. XIII, was adopted, as fol- 
lows : 

''The Department A shall be denominated the Biological and Mi- 
croscopical Department of the Academy of Natural Scienoet of 
Philadelphia." 

Articles VI, VII and VIII, Chap. XIII, were amended to read 
according to the original tenor, as follows : 

''ART. VI. — Each department formed as herein provided, shall 
elect its own ofHcers and members. 

"ART. VII. — Kvery candidate for admission into a Department 
shall be proix)sed in writing by two of its members at one meeting. 
and 1)0 ballotted for at the meeting next succeeding. 

" The afHrmativc vote of three-fourths shall be necessary to elect a 
candidate, but no election of members or of officers of a Department 
shall be valid unless there be present at the meeting six legal Totna 

"ART. VIII. — Kverv member elect shall |>ay to the Treasurer of 
the Department an initiation fee and a semi-annual contribution, the 
amount of which shall be determined by the members of the Depart- 
ment, provided that a Department shall not assess its members at a 
rate exciiKliug two dollars for initiation and two dollars seroi-annnal 
contribution. In other resi)ects the By-Laws, Chap. II, which gor* 
em the elec^tion of members and corres]M)n dents of the Academy. 
shall ap))ly also to the election of members of any of its Depart* 
ments.** 

The following gentlemen were elected members: 

R»i;:i»r Sherman, John E. (barter, Francis P. Steel, Wm. Thomp- 
son, M.I)., Wharton Rarker, Isaac Comlv, M.I)., Silbert Combs, L 
S. Ri.lle:*, M.p., J. F. Holt, M.D. 

The following were elected correspondents : 

Prot*. Jas. Orion, Dr. lioynton. 

On favorable re{K>rt of the Committees, the following papers weie 
ordered t«) Ik.* ])rint('d : 

DeiorlptioDB of teren new ipeciM of UHIO fh>m Horth CaroUaai 

JJV isA.vr Li:.\. 

Vm'i iMiH')\Tr^. — TfStn 1:ivi, trianj;ii1iiri, hiI latere pIiiniilAtii, in»qailatmli, 
jio'^tu c MiMiiiiii^uliiri. aiitiiv rutuii<luta ; v:&lvuli9 eiubti'uuibu:}, aniice 
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Tbypanostoma Whbatleyi.— Testa laevi, pyramidata, tenui, dilate rubigi- 
nosa, vel fasciata vel efasciata ; spira exserta, acuminata ; suturis regulariter 
impressis ; anfractibus instar denis; plaaalatis, ad apicem carinatis ; apertara 
parviuscula, rhomboidea, intus albida ; labro acuto, sigmoideo ; columella ad 
basim parum incrassata et valde contorta. 

JSab. — Coosa River, Alabama, Dr. Showalter. 

Trypanostoma tbrebralb. — Testa laevi, pjramidata, tenui, olivacea, vel 
vittata vel ^vittata ; spira valde exserta ; suturis valde impressis ; anfractibus 
instar duodenis, planulatis, ad apicem carinatis ; apertura parviuscula, rhom- 
boidea, intus albida vel vittata ; labro acuto, sinuoso ; columella impressa et 
valde contorta. 

Hob. — Jackson Co., Alabama, Dr. W. Spillman. 

LiTHASiA PUBPURBA. — Tcsta laevi, curta, subcylindracea, subcrassa, tene- 
broso-purpurea ; spira brevissima ; suturis valde impressis ; anfractibus in- 
itar quinis, convexiusculis ; apertura grandi, rliomboidea, intus saturale pur- 
purea; labro acuto, vix sinuoso ; columella impressa, superne incrassata. 

Hab. — Cahawba River, at Centreville, Bibb Co., Ala., Dr. Showalter. 

LiTHAsiA CURTA. — Testa granulata, curta, solida, luteo-olivacea, plerumque 
bifasciata ; spira brevi ; suturis irregulariter impressis ; anfractibus instar 
quinis, planulatis ; apertura subgrandi, rhomboidea, intus albida ; labro 
acuto, Bubsinuoso ; columella inferne et superne incrassata. 

Hah. — North Alabama, Prof. Tuomej and Dr. Spillman ; Tascumbia, B. 
Pybus. 

ScHizosToifA Whbatleyi. — Testa striata, subfusiformi, subtenui, luteola, 
imperforata, vittata ; spira obtuso-conoidea ; suturis irregulariter impressis ; 
anfractibus instar senis, vittatis, ultimo grandi ; fissura obliqua brevique ; 
apertura parviuscula, ovata, intus alba et vittata ; labro subcrenulato ,* colu- 
mella alba, incrassata et contorta. 

Hah. — Coosa River, Dr. Showalter. 

Ancdlosa Downibi. — Testa plicata et obsolete striata, subglobosa, crassa, 
tenebroso-oliva, maculata ; spira vix prominulis, plicatis ; ctaturis impressis ; 
anfractibus vix tennis, ultimo grandi et ventricoso ; apertura grandi, subro- 
tanda, intui fusco-maculata ; labro acuto ; columella impressa et incrassata. 

Hab. — Connesauga Creek, Georgia, Maj. T. C. Downie; Coosa River, Ala- 
bama, Dr. Showalter. 



Yariationi in EPIGiBA BEPENS. 
BY THOMAS MEEHAN. 

There are yet many botanists who regard variations as accidents. They 
speak of a normal form as something essential ; and departures from their idea 
of a type, they refer to external causes, independent of any inherent power of 
change in the plant itself. Hence, when a change of form occurs to them, it 
is usually referred to shade, to sunlight; to an unusual season, situation, or 
some geological peculiarity of the soil. Cultivation is denounced as inter- 
fering with botanical science ; introducing and originating innumerable forms, 
defying the skill of the botanist to classify or arrange. My experience in 
plant culture, and as an observer of plants in a state of nature, leads to the 
conclusion that there is no greater power to vary in the one case than in the 
other; that there is as much variation in the perfectly wild plant, as in those 
under the best gardener's skill. To illustrate this I gathered a great number of 
specimens of Antmnaria plantaginifolia^ which, though I do not believe has a 
greater average power of variation than any other plant, affords a good example 
for the following reasons : The small seeds I believe require a clear surface of 
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Anoixinta Napornsis. — TestA Iftvi, obloDfifn>clliptic&. BubcomprvMA, raldt 
iiurquilatcrali. aitticv ct ]>ostii.-e rotuntUta ; vulvulis subcraasis : natibu* pffo- 
nuniilis : opiiiiTiuiilo trufbroso-fu^ca, cucarpiloriui, flezuosa, ob6ol<;Cc FMliAU. 
niarpirita palliiio-viridi. non iri«le»centi'. 

Hub. — Kiwr Nupo, Ecuador. ^. Am , Pruf. Ortoo. 

DeMriptioni of UNIONIDJE from the Lower Crotoeoooi 7armati«a of lov 

Jertoj. 

BY \^\\C LEA. 

I'rof. (\»|M' viTv kiii'lly |il.ii o-l in nivhanils the sppcimens of ^'/iio^Mfr which 
Ik- i'(il!rr(fi{ in a Im'<1 ni' frumh cl'iv. now first i^bservcil lo coiitMin thrm. aboot 
six mill's nortl>-i'a'»t i»t' Oiini'lt-n. N. J. Tliis bnl is .«ubunliuate lo the '/ 
Sam/, >o lon^ known to our ^t-o!o-:i>ts a:: bulun^in^ lo that portion of the C 
lAi't'ou^ >:rou|> \%liii-h tHrnisiivii so ni.iiky intvrcstin^; organic reui;ii 115 with lo thf 
last tort> M'ars. part i<tilar;.v the //'j'/r« .jtntiruj /vy/Ar#/, Lei tly, adiI the l^imft 
ai^Htinn^/tin'. t'niiiul by I*rol". ("iij-c. The sanif member uf the Urertt .V.ifid /V- 
nmrii'H has bi>fn vvr\ proilui'iivf .iI>o of marine m-'lhi^cu, some of whitrh I de- 
«i-rib('<l ill our I*ro« crtiinj.'o :Vi>ni the hv\> nt-ar ilatldonnchJ. N. J. But. aa ot^ 
*»i'ivi'il abovi'. no rVi'*^ irt:-r rmiains liail hmi found in these ('ri-tacrMUi >ie4f 
thfrt>, ami tho niu>\|ii'rti'>l dovoliipnient of those I'ntuhttbe by Prof. CVpr. it u 
liopi-d. may Irad lo otht-r an<l more rxtt-nsive re:>ults. 

Thrsf iniiTcstini; l»oiis in NfW Jcrsw have »>nlv vet had a rerv 'lifht de- 
vclopmi-ni. Thcv will, no duul'i. continue to vield their natunkl treA»uref to 
thi' industrious inxr^ii^^ator tor niany yt-ars. The late i*rof. Vanuzem. aj earlj 
Hs isiM, while examining the Tari'^ basin. wa» convinced that these Nrw JerffV 
l»c«ls hail their ei^uivalenl in :lie fi'rf'H S*tn*i n( Kurope : and subsr^acDliy. la 
is.'S. lii'i note< Were puiill-hed in tlie Journal of the Academy, where he gavf 
a lalde of tinir "relative >:eoMi.:ii-al position.* 

Pn»t. i'ope priH'ur'd nearl\ f-'fiy >peeimens of I'monvhr^ and tbi'^e are pou- 
po-*e'l y'*i ti-n sj»eeies. vi/.. : eiifhl Vni'iif* auil two Anati-mtv, Tbe«e coD»;tl 
almo'^t aito.:eiiirr ■•: ensl^. bur the forms arc well preserved, aikI in !&nme fpe- 
cimt'U- tlie iiim r Iav«-rs of ilie i.aere are reinainin-^ in fragment*. These fraf- 
ineiiis. Hidiinitit >l to ijii' nii(-ro'>c<ipe. exhibit tlte imbricated ^t^llctu^e a« dr- 
velopt-'l l>y Tri't. ('arpe:iler in ttie l'nii-nni:r, hut I couM nut detect any of thil 
portii.iii of the nijrrr .-tru* ture of the nacre wliere lhi» base membrane is d#- 
po«i{i li in !))(• |M>i-uliar ei-lliilar structure ilescril)ed and ti^uretl in bis work. 
Til*- iiiipri-:*- of the miiseiil.ir ricatrici-s is vi>ible in many uf the ii{it:iinirB«. 
Tin -<- i^'.itriii- -1:11;.: pl.n • 1 in iheir usual po>ilions. rheu iu): even thr -lorMl 
Ar.<l p il.' .il >> ar-. W hiN- .ili tio- massive structure of the cardinal auil lateral 

li'i-lh li.ivi- III • It •!• ■ "i-A]- i ai: i earried oil, iheir impress in the tlay remaiBf 

pi-rlit t. "i.iivs .1..' ti.e >ano- I'-rms :iii>i stnc which are found iu the ma»tife 
Crtrdiua! aii'i lai:.> iiiir t«i;!i o! nur western spi'ci«*s. 

A*: thi ri- .lie III! • l..ira< tt r? nt '.he shell it>clf left in any one ^\( the specimcDfi 
to di -ijiia'- -pt I .!.i -jirV ri iji « -. 1 i"lu-r hy form of teeth, color of nacr«*. or epi- 
•li-rnial r.iy-'. i: :-:iia.:i-> only to tak** tin- outline, transverse diaineterii. asii 
ifiMo ral iiiiii'.. til iT'iiup thi-r ^pri-iineij-. In so iloiu}/. I have m.-tdr lhe« 
^'r"Up- •-o;i:-iiiu to tio- iu><-<' kn^wn species, and naineil them ari i»rd:afftT. 
Aninii^' :ic--«' <pi-i .no n^ 1 have noti< ei] none which have nodiileii or fobt«. 
\i)i:Ii' till u- i« a ii'U' r %'. !•-• ni(>l.ince in b\/x an<I form to tlio^e now inhabiting 
thi T.\ i-r- •'! r[j>- i 'Mil i'a-;n. 

A.< tio- '■• -I 111 ulii. it till '•- !>! <h-water sii( IN are fouinl lies below the vell- 
knoMii 'il pii-ii- ■■: "ijriiii ^atid or riiarl bt ■!>." it becomes a very inlerr«tiBf 
i]u>--'ii<ii .!> '.< .'" fi la::t>:.> in (in -i- •uptTimpo>eii beds. Further iii\e-ti^atioi 
tail ii1>':m- ^'.'••- 11" 'lo 'i.it.i III M-t'.le tiii<. pnint. In tindinu' these fre.oh-waur 
rn- /'k*'-' Ii'Ii. "i^i af'- n:itiirall% broiiLrht to cun>iiler bow tar thrv mar hare 
relatiuii to the pr<j<iu> t? o! tiitiri' d« pu^its in Europe, where the same ^renera of 
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inch, broad ovate. Scales half the length of the tube, brown, with white 
margins. 

14. Tube under half inch, thick, perfectly cylindrical ; segments quarter 
inch, broad linear, and rounded at the apex, waxy white. Scales quarter inch 
long, brown, with membranaceous margins. 

16. Tube full three-quarters inch, cylindrical ; segments quarter inch, tri- 
angularly ovate, pale rose. Scales half inch, narrow and drawn out to an 
awn-like point. 

16. Tube half inch, cylindrical. Scales less than one-sixteenth of an inch, 
broad ovate, gpreen, and barely pointed. 

On again examining No. 12, after making these notes, I was surprised to 
find no trace of stamens, but with the pistil perfect ; and on examining the 
other specimens I found three out of the fifteen were pistillate also. Another 
remarkable fact was that all these pistils had the fine cleft stigmas strongly 
recurved, exposing a glutinous surface ; while the hermaphrodite ones kept the 
apex of the pistils* closed. The ovaries of the pistillate forms were also evi- 
dently better developed than those in the hermaphrodite condition, and the 
inference was that the plant was practically diotciou*. 

On the third of May I returned to the locality and found this hypothesis in 
all probability correct. The pistillate plants were in proportion about one- 
third that of the hermaphrodite, and could be readily distinguished after the 
flower had faded by the recurved stigmas above noted. All the plants that 
had shed their corollas were pistillate ; the apparently hermaphrodite plants 
having their corollas dry on the receptacles from which it was not easy to 
separate them — the scales of the calyx and a part of the stem coming away 
with them. This is so well known a feature of impregnation in the develop- 
ment of a fruit, that I need not dwell much on the importance of this fact, as 
showing the fertility of the pistillate, and the sterility of the opposite form. 

I engaged friends to furnish me specimens from other places. Dr. James 
Darrach finds them, as I have above described, in another locality on the Wis- 
Bfthickon. Miss Anderson sends me ten specimens from Edge Hill, Mont- 
gomery County, Pa., amongst which two are purely pistillate, the rest varying 
much as in the Wissahickon specimens. Mr. Isaac Burk finds pistillate plants 
abound at Mount Ephraim, New Jersey, but there are abortive filaments with- 
out anthers, and he sends me one specimen of this character. Mr. Charles £. 
Smith sends me a dozen or so specimens from fladdonfield, hermaphrodite, 
and so exactly alike that they probably all come from one plant. Mr. E. Dif- 
fenbangh sends ten specimens from another place in New Jersey, all with 
anthers, but varying from nearly no filaments to filaments three-eighths of an 
inch long ; varying also in the proportionate lengths of scales, tubes and seg- 
.ments; but not near as much as in the Wissahickon specimens. Prof. Cope 
sends samples from Delaware County, Pa. These are varied like the Wissa- 
hickon ones ; and Mr. Cope remarks to me that the pistillate forms are so dis- 
tinctly characterized, by the vasiform recurved corollas and other characters, 
that he can readily distinguish them as he walks along. 

Has this peculiarity of Epigcea repent been overlooked by the many botanists 
who must have critically examined it heretofore ? Or has the plant reached a 
itage of development when germs of new forms spring actively into life? 

In a paper on Lopezia, published in the last volume of the Proceedings, I 
showed that .the sexual organs of that genus were admirably arranged, to pre- 
vent the pollen of a flower falling on its own stigma. This behavior of Epigxa 
adds another to the list of plants, now so extensive, known to have an ab- 
horrence of self-fertilization. It may not be out of place to hazard a reason 
for this course : 

There would seem to be two distinct principles in relation to form going 
along together with the life of a species. The tendency of the one force is to 
preserve the existing form ; the other to modify, and extend it to newer chan- 
nels. The first we represent by the term inheritance^ the other we understand 
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Itt^m'irl'.*. — A nithor uipi^mI outline, nnil more like some Sou'b Am»r. -u 
^|u■('it■^ iliaii our Dwii. (Xfi.-ii! Kum*rt.fu* (nuKis). which it is clo^rlj xlUf^ \^ 
Tilt' I'Xti-riiir is vcrv much ixiv\ ioar«f!v iiriate. 



TsM lioANiiKniDES. — Sh-Il «niiMith. v».Ty wiiie ami «1ifrhtl]r ctirrei at \\ 
in.-irL'iri. «i»Tu|iri.-.--!t-l inwiir-U tlir }if:ik«. rurnrK-il hefure an«i hrr»ia i . b^*** 

sliu'litly r.ti-Jcii. \\v\\ ;ilv;i:i 1 t.)W;ir'l.'f thi* anterior margin : cArii&b! :e*:s 

niiluT !:iri.'i-. viTv iiiuch strLitf : lateral tet^tli T^ry lun^^ lame Hat Ani «1;^&vt 
«urv»il. 

LiMii::li L*»V hn-ji'hli A-^ iiH-hi-*. 

H-fHf.-k*. — Tli»r ii>rni nt'tlii- -pei'it;* i? very iinii«(i:)l. an<! it is DeArt.*«t ia ctz:- 
Itiitr ti) A' ■ ;/' '^•■fi.«'jf iiii 1 m^t^'r nnlij: -. A {mriioii nf the iiacrv rvioAin- oa tat 
Pi>»'«iiin!i. »iiit \\nT*: i- III I .i|i|iiMriinrv of my* on this or any othtT of :h«»«e *>*• 
riiiii-n-. Th- ;inr»Ti«.>r ixirtiiin is rfiii:irk:i!ily cimprf.-^ifl tor a £'aio.- tij 
I harai VT -<'::ii'a h.it ;i]i]i!i-:< Tu othi-r^ which uccunili.iiiif^i it. 

I'm* i.:. \mv:\ti\"I'if>. — Shr!l •.inmith. «'lliiitii.Ml, very raiich r^-^nippe***^ 
rerv ii.'-,i:: I'i-ral. nn/uiiir h-hiri-l :in>! p'Uti'K'I lu-lore ; heaka !pli 'htlv raise! 
Ciir-iif.ii »■■••:■» ■ I'Tiipr''"*-! ; l;it»Tal loii>:. laiiifllar :iii«i curretl. 

Ji r;i //•;•■ —Til" '»'i'!:t:- ;i:i 1 ^r.-UHral a{»|> ':ir;in"''* of thi* <hell x< ticrirly th*: */ 

n I ••snr.r- ! ia;ii- /jy-i'i -ii .'/.•.'!*. Lam.. Imii railicr murv arche*! aJM.«rf Tif 

rtirvi- t-.' r.j- il ir. :itj 1 :l » -I-i'i'ir thit iti a |nTtecl state it iuii«t h.ir« l.e*s 
H'tr-ii!;.!- .i* ir- |ir<iliiiy|if now i \i:itiii;^ i?. 

I'n: I \:.\: ':;.>-. — <]■.*■'.] i!.i!>*. snumih. ^nhelliptical. very much ci»mpre#«ei 
i.'i' ^ ;!; i'-! i'.. riiiii'l'- i li'-:i)!i' :in-i hrhin>l : hrak:* r.ii-*«'tl: t-arJiuAi tretl 
«'*,; .^\l■^ .1:1 1 . .i:iijiri;.--fl : l.vti;r:il it-vih loii^j, large, lamellar aii^l vvry fii^aur 
I 11: ■. I 1. 

f.- :..■!! -J '•. I.r.-.i'lih ; -J :;i. hi-:. 

//,., /: ." . — .\ --ii^li- ,j.i-. :;!ii n (nily \< lu-ture nv\ an<l thi-s >iy no mean* per- 
I'-' '. I* !- \iTy I in-i ly .i;mi i \tt nl-ftM, >:iy. The rtiiterinr dtir^Ai |»««r!t'»3 .•* 
i.ii'- vi ; ■■ i- jitii\ .iii-i til. it i)\ thi- i»llnT v.ilvi' is itihIu"'!. l»iil tli»* ji»»*Terii»r f*ir- 

T. ''I i« .'I I \'i\ J 1 -t iTi-. -Iiiiwiiii: !i |ii'rfi'i-t an«l «1it|> iuuuM oI" th#» itrj*. 

!• _ i! \: . l.-.iiM \ '. ir I.i'« r 1! ti ■*?». ii\ i-r whifh iJif jn^ii-riiir «li)rsal fuirtinD o' Tie 
■ :.-r, ■ ■■. •• --i- j-i'ii .1 w- v.- ;. I :i» 1 vviu^. wlji^h w.i.^ cnhtiate abovt*. hut nut ex- 
tiiiii:..' -11 !ii_'!i a- in n^'it'i.*. 

An- ■. n'\ «.riANHi'ii:»r.-.— Sli-11 «iniHi:!i. i-llipriciil. vory min'h iiiHatt-l. Tfntr- 

■■'■•';-■:■. ;iM_'ijI.ir li-hiii'l. (il>!iiiui|y riMinil-ii lul'uri.*; btriiks » 11 time ■!:&.. 

tl.i'fi !:■ I .1* tin- •ir--. •lilt vi-:y iijiirli iiitlait-ii dii ihi- uniKo^, 

I.' t.."li ::■ ;. linM.hli 4 :• im in -s. 

/,*'?■/ t' --Tlii.; ,pi.i i,-j i. inure lIKi* yr<ifif/*t, S.iy. than any other t*kf otr 
wi-'ttin I ■. .-A.*!'!. It i-! ;tliini» thi' -s-iini' *\t.*\ \\\\<\ nj vvfy nearly ihv ^.-tnif oil- 
liri'-. IJ ''li Tii»\.»lV'- ill.- pn-.-iiif. aril in their nuTurnl rrh-vaut po>itiiiiM. Tb< 
KMil-i'- iri II. I, • \\ :: '!.i!i >!. \.-\: \\m\ su inutli :i-< the ulhcr si>iM-ii-s \ r.,r^,uimn:ij»drt 
lii-r* ill '.' '• r ■ I ■!. 

An -IK I -iitrM i.K\ r-»i;i»>. — Sh-l! -ijiiinuh. ri>tiin<lit-elliptit'.%l. esc-ee*iiiiff?* 

i'l'! i'' 1. \it\ ■.•■•j!"i< "-f tiiiTii^ili, :u»i.'iil.»r li«'hini|, riMiiiih'il ln'tiire : beak* »at^ 
I'lf ii.i". :1 f'« •••■ ! ,1' rtn- '.p.. l.'it •■.\i» '-Ivrly iiitlaleil oil liie uiuttoii. 

I.I "i j")i : ♦. l-ri ;i'l'h »"> % ui- \\f<. 

Ji- •: rv. - Th- "]"■ :•■• i- -'I M'':irly lik*' ^••rjni^rttt't, <'iiiipor. th.i! I have !!■» 
l.»-.i.t*.'i t.i i.i!'-iiir ;t ni:in -t in miiliiH' jiii-l f<irni tii t)i:iT rriuarka><Ie !*f*ec;<«. 
I'.-- ! ' ■ ! !■■. th'- \.\\*- .f li >'•■ \\ ill. nil \ '.i.iprr. :up1 whlih inh:iliit< llie Lnke of :fte 
W.... :-. •ii I I"''!, r ii i!-i-\\.<.'>iii u.iti-r-. TliiT*' \< III! mioi.ikin^ ihf priu!i*r 
^"■. I* . -1. I'.'i -ii'tii ■!?* '■'.'■ i.'n'i •- 111 thi^ .-pri-iis lu-in^ anali>i;-ni<. \s* r->rpu»*%'A 
'I :i.'ri- it- '\\ ' !tiii.'-»'ti'i • -'■• ■ ::uiMi^ In t'lff nii'. hut thf larj/i-r i»:ie h i« ihean'r- 
r. -r ': i." ■■• :;»■■ :._'»• v.i:*.- .m-i p)-.:.-i i.)r li;ilf of th»' Iff: \alvi', \vliul> taaMef 
111- T'l m.ir.. t n'.iiiy i nr:- * ■!■ ^< lipiinii :iu<l mi-asureiiifal. 

[June. 
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lumbin River, and northward. Bulb oblong-oroid. Flowen (when moretktt 
one) raceincd, as it' by the splitting of the scape. 
fi. muffifiorum (Torr.) FlowiTa 5—8 in the raceme. ^Sierras. 
y. mul'inntpid^n (Kt'llo^rir). Scaped several, all radical, each 1-flowered.— 
Sjirrnmcnto Valley ( Dr. Stillman. V. s. in herb. Torrey). A rrmarkahte 
plant ; but the scape id often one only, and then uodistinguishAble fnm. 
vur. 9t. 

K. cioA.NTKi'M Limil. Scapes .'> or G-flowcred ; segments acnm in ate : itiff*M 
uiiiteil and cluh-shiii>ed, somewhat 3-lobed. — Oregon to Idaho (Mr. K. Walker 
nini northward. My specimens are all 1 -flowered, and too small to jaiLf* 
Lindley's name. Flowers straw-yellow. 

LiLii'w CASAHENSK, iL puUruhtm (ToTT.?) Tall, strict (3 — 4f. i: Mem tmi 
peduncles minutely puberulent : leaves some opposite^ some TerticilJate. oftei 
some scattereil : Howers few (often but one); segments orangf-yellow. wia 
br(»wn dots, oblong, reflexed from below the middle; anthers oblonir ; stifBS 
entire. .'Mobed. — Yuba Co. to the Columbia. Flowers large, shoirT, 1—7 
June, Julv. 

y. Miiiu.H. — (tlnberrimum ; foliis picrumquc sparsis : flore sippius unicajdi 
midio ininore; antheri.4 ovalibus, basi aftixis. — Meadows near Mt. S$~ 
an<l in Oregon. June. {Vat, parvifiora Hook, is undescribed.) 
/. W'aikrn. Floribus multis (12 — 15) minimisque (policaribns) ; 
elongato; foliis vcrticitlatis — Idaho (Mr. Elkanor Walker). 

li. WAsniMiTOMAM'M (u. sp.) (ilaberriuium ; foliis plerumqae Tertirillatii. 
oblanceolatid vel obovatis, breviter acuminatis : fluribus perina^Qis, iofundi- 
buliforTiiibus, basi attenuatis, umbellatis vel s;rpe solitariis, subnutanlibai 
begnieiiti.^ .«<patula(i.'i. apice cuspiilatis, basi lunge angustatis, snpra rernrraiii 
;t-policaribii{( : intus fuacu-niaculatis, odorutissimis : anth. oblongis ; »tig. is- 
tegro. — In woods here ami tiiere, from Yo.^emite to the Columbia. 3—4 i. 
Flowers purple, varying to while. 

Thi^ s|tlendiil lily ?eeni.'i to have been overlooked by the botaniftii. or ciM- 
foundt'd with the preceding. It is well kn(»wn to the miners, who recofaiit 
ii» superior qualitii-s. and call it the " Washington Lily.'* 

FKITILLAKIA, Tourncf. 

♦ Flowers tew-iellalcd, purple and yellow. Caps. 6-wingr<l. 

F. iii'Tic\ liiiidl. Stems many (3 — 1*) -flowered, naked below : leaves Trrti- 
tilliUe. liut'ar-lancrtdate, obtust-ly jiointed; flowers racemed* nodJiofr, beiU 
form. A* loiii; as the pedicb'4 (I'j ; segments oblong, acutish, tessellated wiU 
dull purjdt' and greenish-yidlow ; style tritiil ; capsule r>-winged. — CaliforsM 
nmiiiioii in tlie intL-rior. 2 — it f. Lvs. 2 — 'A\ The one radical leaf is ample 
fllipli>-iil. hulb of white, thick scales. April. May. 

,i. h.fii.tii. — Prorera : foliis majoribus (fi — «/); flnribiis parrulis, f^T** 
liiH-aribU'.. I'". — In de«'p ^liaiies, Uniwottd hills. 3 — 5 f. 

F. i.iM ri)i. \ TA IMi. Stem strict. 1 — 2- flowered : leaves lanceolate and lioear- 
Kniriilut'*. vt-rtiiillaif or (qipiL-^iti* : fltiwers notlding, obcooic, obtuse at bast 
Joii^'iT than their pcliceU : srL'incnls oblanceolnte. rather obtusi*. tessr listed 
with purple auit M'IIow ; ra«pult> broaiily G-winge<l. — Monterey tt» i'ortlasti. 
iiMrlli .iii'i t-ant. 1 — 2 f. Lv.o. 2 — 3'. Stem naked below, as in K multrm. Tbc 
I np*-iili- i- broailcr than long. It is more than probable that /*. M«/ir< raai 
iiito tlii-<. 



F i'\RviKi.i»uA Turr. « T. U. U. Hep. IV.) Leaves narrowly lance-li 
wliorl* 1 "T >•- iiiiTfl . flowtT" small, tew t)r many, in a long raceme, on ihMt 
pi liirt I-, nil Idiii;; : pi-riaiith narrow at base : st,\le trifid to near the middle 
• ap-Mb- 'i-wiii;;i-it — ."^aiita ('ru/.. (iavilan Mts. ! .Mur]ihy'i (CalaveraA t'o 
U.tin al Unf brond. Stem lvs. about 2' by 2'^ Flowers 1^20. greenish aac 
purple. 

[Jane. 
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June 9th, 
The President, Dr. Hats, in the Chair. 

Thirty-seven members present 

The Allowing paper was presented for publication : 

" Descriptions of Unioniase from the LK)wer Cretaceous formation 
of New Jersey." By Isaac Lea. 

The death of Mr. Matthew Newkirk, member of the Academy, 
was announced. 



June \^ih. 

The President, Dr. Hays, in the Chair. 

Twenty-one members present 
The following paper was presented for publication : 
''A sketch of the Natural Order Liliacese, as represented in the 
flora of the States of Oregon and Calfomia, with special reference to 
the plants collected in an excursion along our Pacific Coast, A. D., 
1866, now in the herbarium of the writer. ' By Alphonso Wood. 

June 23d. 
The President, Dr. Hays, in the Chair. 

Thirty members present. 

The allowing papers were presented for publication : 
" Notice of some vertebrate remains from Harden Co., Texas ;" 
" Indication of an Elotherium in Texas ;" 
"Notice of some reptile remains from Nevada ;'' 
'' Notice of some vertebrate remains from the West India Islands.'' 
By Joseph -Leidy, M.D. 

Prof. Cope presented to the Academy some remains of extinct Cetacea from 
the Miocene bed of Maryland. Of these, some vertebrae, belonging to adalt 
ftnd young individuals, were stated to belong to a species and genus which 
hmd not been characterized. He stated that the form was allied to Priscodel- 
phinus in its slender and pointed diapophyses of the lumbar and caudal verte- 
bra, but differed in the concave centrum, with four processes clasping the 
epiphysis. It was named Ixaoanthus ckelospondtlus. 

The portion of the mandibular ramus of the smallest known finner whale 
waa presented to the Academy and named Balanoptira pusilla. The length 
of the species was stated to have been about eighteen feet, or equal the new born 
young of the modern fin-backs. Some vertebrae in the collection were also 
supposed to belong to the same. 

He mentioned that he bad opportunity of examining a portion of a specimen 
of the Scrag Whale of Dudley, Balaena g i b b o s a of Erxleben, and ascertained 
that it represented a genus not previously known. It was a fin-back whale, 
bat without dorsal fin or throat folds, resembling superficially the genus 
Baliena. The baleen short and curved. The genus was called Aoaphelus. 

A second species of the genus was to be found in the *' gray whale " of the 
coasts of California. The baleen of this species, compared with that of the A. 
gibbosus, was longer and had narrower basis. The plates moderately and 
fimply concave, while those of the latter are sigmoidal, most curved near the 
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Tli^ nfKn'iwli-.liri'il «'rror of LIn<i]ov. Knnth, Ac, of r^ferrinv lh« miffimal tj»n^ rf 
risr^li it\ ri.-itn*. .\.I». iflPi- trt u fcji'iins Cnreiiifil tt-n Vfani 1mI«t ('Vr/olwrAm, Sw**:, 141, a 
H\iii<li'<] \\y iiK'liiiliiii; liiith ift'iUTH in <«iif>, uiiiliT l'iif?«h's njimo. Moreover, Sv<*«*t • seaBi 
r:iiiiiiit u«t...«il>|y !•<• 'h<>tiiiiciiisiii*il hy "foven nei'inrilVrA alto iinpresMi" (the uD^r >iigniiff 
tiiiii n-llcil ii]>iiii.-, f'lr Ml r'. flofniM ai'i.l itsi <MnKeiiiT)t •■ the yii" fluleii awmy hr d^Kreef, h^ 
ruiniiiK iiii|M>ri'i-ptiMi'. If, Imwovi-r. tlic two Koni'rn l>** inifiHteil un. Sweet ■ DAm« bbgM 
Ki^i' iMiii-o III till* ]>rii>r ••iiH ^}t l*iir-<h. »n*\ a n«'w nariio 'iinn** moro appn ipriate than J fa w 

ifiX'i. i-iintiTrrii ill pin I'lhi* f'al-^h-/rtu4 ft Liii'lN-y. Ai.'. Nu une aoqiiMiDted vith tlMaa 

liouiitifiil tlouiT.* till! p-grvl t)ii> tli>iii«o of iio ili<(tM»tr{iil a Dam** as (.>cCi4ir4An«. 

<jf'i/'"'/j'.rOi/..i. Petals iiii|)ri'<.«oil in:>iil«? wiili a nectariferous pil, irhich a 
giitbou^ uut>iiir, bcuril .•icattori'tl, jioft, margin ciliatc-lriiigcd. 

* Perianth vcntricoiis, pcniluloii!!. 

C. prLriiKM.rs. Kn-rt. liranihril ahovo ; tluwi-rs jrlobou?, yellow : thfupp^r 
in pairs iiiid ilinT-, luwi-r often solitary, all willi lunjf bracts ; «i'pAN lAn**e- 
ovate. aenMiinatf : petaU runcave, ronnivciit, t'rln^eil. twice broAiler tbJia thfl 
Fepals. tilt' pit> lai^re ami tlee[) ; anther:* nineronate ; ovarr OToiil. — Mt. Ihabla 
(Itev. J. P. .Miiore). antl the interior of i\ilil'i»rnia (reneriilly, iej<8 conimtm l^M 
the next. If. Its pemlnlou.s ^oMen globes make a lino appearance. May. 
{i'ycl'»hothrn puhhrlla Uenth., in Hort. TraiiH., n. .aer., i, p. 4l.'i.) 

<*. ALRi's lli>HL'l. Kreet or in<'line<l. branchin>^: flowers oblonfr. inflated, 
while, the u|>per in ]>air>, with laiicenlate aeiiniinale bracts : ?fpal« ural.macb 
shurttT tli.in the loin-ave, M-anely frin^'e'i pi-tald : aiilherd obtuse : orary otM- 
voi'l. — (':ilit(*rnia. enniiniMi in all tlie foot \\\\\*. 1 — 2 f. Leiiviv<i anl brarv 
lance-linear an<l lunL: puinteil. Flower> 1' or more lon^. of a ilelicate pearir 
^^ hiteiie.-9. May, Jnne. {Cf/cloholhra tilhu Henth., I. c, C. alia aoil ^memitta 
Linill.) 

** Perianth exi>anilinp. noilding (not pen<luIoii<i). 

C. KLi:«i\v«i Pnr-ih. StiMn slen-Ier. with one ra«lieal, linear leaf: fl»»wrn i9 
p.iirs or tltreeo. Mpen, noiMin^^ itr ynberect. white or purplish: sepaN <ib|onf. 
cu-jpiilate. LTeeni^h -purple, the petals much larger. ri>un<li.sh-obora:e. loft- 
l>i-.tr>ii-<l uitliin exripi ii<« piirpii<»h pit. ciliate-frinire'l.aml a «horl cu«p alapei: 
aiithi-r- .ii-nniin iti'. while : -lii'ma'S recur icl ; c.ip.-ule ^Uwinjreil. fin.hlly oval 
iiU'i rerb \e>l uii ilir i-luiiirateil pe'liceN. — In cool innuntain «hatK-<. Mt. Shafta 
to the rMliiiii'ijii. ]ii — 1>;'. Petals near I' litnu'. the pit stron^cly im pressed. 
■lunv. {C. /*■/»« II Ibnik., /V/"''"Virif tl-jtin* Linill., IJol. Kc);. t. lO'JJ. 

,i. nin'f. K.ijio an-.:u<te iiiii^ari v. ftlit'ornii. florcm uniruiu lon^ exretiente: 
pi*'i tilifurnii br:ii'ti-i<i >uliulati< •hiabus instructo ; jieriiinthii capilli« fiucu. 
— Hi.h hil!'. Yreka. .VNo uu Mt. lIiio<|. Ti — .h'. June — Au^u^t. 

ii .V.J'-'/" ■• I. I'lTJaMih i-rerr, upeji. SepriN ci»nvoUito-aruinin;i!e. Petali 
]il.Uf'. ere. t--prf.<>liii;.'. ot'li-n <pi>'ie«l. but with no nectariferous pil. Seeils OTaL 
« .inipri--e'!. i \ i-b' (*. n hm «''/.«. Iielow.) 

* <bi<' rallr.il leal e.M-ieilii:^' iIm- ^leu'ler stem. Petals 6trai),'ht, spoilefs * Podf 

nval. .ililu-i*, iio'lilinu 

('. iMiiv.:L\r;'i iii. «p.) rii'.in ra<liiMii nniii). linear!, caulem oi bmcteaf 
f.iliii-.i- !■•■!_•■ i\' i-.iiii'i- . fl'«r;l<U'! .'i — '.'. lire unibellati<i, eri'Cti*: pfilicuiU 
> >■■ -.i::-.!;! ■:!'. 1 ■!i.::--inii-. •■iTair-iti-, tru"-!i:iri-« reoirvali'* : pei.iii^ rfabelli- 
ti::iii)-iv .•:•.-•' rn' iii>l.iri<. iTii-i<. ^'1 i>i( rriini'i. b.i-i si|uaiiia cili.ita in»tnicti#. 
a!':-. I .••!■ ■■"■•; :'"i- : :iiil!ii ri- i»t.;.)iiji». (li.tn-i'' : e.ipsula 3-al.it:i — In eullibu 
n','.- ••: ip.- n i^;;iii.| t'.tj.j.ir :iia I'.;ii!iu» ?^:iii^«»rn I't no<i. <.\tiili« f, — ^ poll. 
K.'.i .::» |i. Ii!i . I'- • 1 1.1 l'» '.::i. M.ii.i. t *'»/'•'..'. .runt . Vviw.r. var. Ti*rr ' R. R. 
l:i j. IV , l».''iii^- i;-)ii- I li.i!:i t\ f'-j'inM b\ Iih MM/iy liowers, bear'tlci* petali, 
vij;.ri' a'-' rj' •■ ol ii»-i'lar\. A.'*. 

W i\:M.'>i. - ii>> ilv. < bi<' r.iiii-.il l.ini-e-line.ir li-af larger than the serermi 

• I'il.i.i ■•::■ ^. ;: lA-r -mj^'.> . hi.n . nn a l<>riv'. urarly railical peilunclr . sepall 
I.u^ar, uciiuj.ii.iN- , prt.da tri.in^ular-fun-siha]»e>i, bearded ju!»l at base, with a 
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Trlb. l\.—ASftlOl}gt.K.S. 
OxMAttu Moin.RVTA LiniU.— ria* »|i»c>nrnf from Marin Cn. (Dr. IllX 



t, fufllKnil (Ur. Walker, Un. SlianU]>'l. Bnlh while. Aini*h in g la % 
Bit* ■ rich ilJci. LoTM liniadlv linear, nnarlj' tbe U«kUi of Ike («■. 
Id'): rbftnu <I — i a>flaiiarn<l> Vlovtr* i' loDf, bias, allMraaUk 6*fMU ij 
ot-ldDff, A— '•Tciueii Ctil*arti»ciquiaUalia«t ir ' ' 
ALLrUK, t.lna. 
I BnulU of lilt opkltii! I, nreljr I or ;i. 

* So|i«lj >eiintlnttt«, longer lb«a lli« tl 

A. ru^irnurH Iloak. OulhslobuUr. while j lu<e*I nr 3. linear, v 

•hartec ihan Uie >i:ai>t ; ijihIIk eoliirtil, of ] iir ! hru'ta, ibarler Uiaa I 

calii Ovuvn O — 8U, rou-purpli, lnuor Uirto llmti ihiirlir titan Uiclri 

MfMli lanvrMjfais, L-Krinat>>aciiDLli)aic, more ur Ian ^laniloiar-ietTvWto 

rmioMvil, siuic llian twin* iDUjrrr than ilit uuojuat iuunt** !^b DMa« a 

Kalrm (OroKnu). I(X— >U'. Pcitlaili I'— IN'". Marcit— Unf. lloahsrarlM* 
bad " Utic»olat«" Icdte). N'ona wiilrr than laocn.liDiiat 'VV^ mmaag ^ 
t|iecliaaii>. 

A. PccHLjkMii Kook. Bulb coiil. «hU«: Imtnt lln*ar, arod, noaQj t»« 
aliarttt IllaD (be tcDpel tpatlicr > bractril, aliiiut M loQ( aa Ifee [.'ikfdi 
tlu«*n alioul 111, ro>B-|>ur|il«, Inn d( ifarte llmrt tfaorlar llwui t)i> - 
icp»li u*aii, Kibtiiiiia ui ba«H, mihnT nmuiliinti', itmiitbi, a third . 
Ilie aqbeniinl tiimtni. — Thma^tbdat t.lrp)(aD. Cnlifumla aail )!'".> 
30'. I'riUcal* i'. San UlrKn (pcclouo* ham H|>alj brnadl; >.•... 
a^utF. N«arlj allied to A. /alcifiilium, but miulil; <ll>(lDgnisfa*4 bj i:.^ ^,_ 
(*Bpal* anil petal*}. 

A. ammiiArrH Rnak. T Bulb oiutO. Hflin punilltb ; Ica*a« 3—3. naitwh 

llntar, ahiinar tban acajiB ; umbrl iUiihIj B>t>uvrtn>d, itliibaUr, I'nrtmnvh 

ilIamHar; ipatbn 1 — il-brac(ril; licilirels tiol biDKTT Ibati th« pat^r 0**ait 

|3 — &")| wpaU nvula nr ofal. BcnBLlnatn, glliboai al ba*e. a*v t»>>--' >..^^ 

ibo* Uiv *l8(nonii : capmila rlpviiin(ft— 3 bUrh *i«il».— Ullti, AanU I iin i' 

iii ihi WahlaDictii-. Sia|>e 1 f. or mun. I'mbnl iman ac4 nntijiact. ;^< — u- 

nuarivd, iir; jirettj. April, Ua;. 

d. frntilt. StiApu itraeilUiiKi ; onib*IU 

(alfi^ia, pnal anifaellii) iiiflectlj, atblai i 

UnirllU, 

*■ Stpil* avuta. tqualUofr lli^ *laman*. 
A. TaiiairrtiTi.'* Tnrr. Hulb <i>bu ; *cap> lo* [3 — 4'1 : laaiaa Z II^^ 
■ucta Innfrr than ttalM ; umbel Ih — JO-nuwarcdj ipalhr of 3ataiabiw*. 
•et«U lanrmUU, acute; abnqt aiinaUiDit Uic ttatuvuf- rap«alc krmi^ 
alMVal*, J-1otc<!, evtU 2-«>!(drd.— DlD *ldn, Dutfleld'*, ^^tirm NaraJaiP (. 
R. RiT It. 9i), r. ». I" »«r4, TiJ/t. 

A. lavLf mn Ton- Bulb lar]|« ; *c«po luw, Bbiddm ; laaiM 1, U 
•rap«, fillrurm; uinb*) X — A-llnwict«4 | tpath* at tnu nrand aaMS 
cnhfaclna ih« flowara -. Mpali uhlnni, ahluic ; mptntt 3-lubad, 
f«»d«d.— UUI (Idai, Soanna. Ual. (Torr*/, L c, V. ■. in *a4. Tmrr, 

**■ Sapal* acuta, alantst «u*n«d. 
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retMUIs, nmlo (anemlnt*, oMuap, lb* S iann' hisher tlwB Ih* 9 ovur, ' 
aval, iMidFT llii.n iU ttvlc, 3 tu ft UmM iburur IJiwi lu itlpa ; ■■(■■alB 

ripcaiag Cew blkck ■■eila ftom maar Mli— 42) ante*. — BuH'or - * 

tinwr. tiMtM utubellaL*. S|>itibir or X— 4 sBrrow hnicu. 

fl. iiXA EuBtb. Biilb ([lobuUr. dtiroDf •caai«i| : \t»<rr» u Iaox •> tli* > 
(IJ— 18'), hrouU/ llaMT (9— B"l; iwiliedi Id— 3il, nib«net, 1—'" ~~" 
Ti(ilM-[>liri>N, «F^ifnU villi b Irifits mldri'iD ; flipwS or « Umw M 
«t%rj (iii-u- 1').— CaUtoriiiB, ni4iU« >ad DDrtlimi «Diiiitk«. Balk 
■ miukBt liall. PInwnni IC" ioag. April, Uaf . V«7 hiwdwiMic. 

a caocRA (n. ip.) TuliU 1—3 (t. plarllioi T>. lloewfbM, «Mdt 
klMllii, cTCMii, «ca[K> (treriJniilc hrattoribu*, iiblUBit ; 
nfaulatli Bcumina^i, [u-dlcuIU lirrTlorn; Borilio* 6 v. B. b«*( •eulft^ 
MUlm lUUlBlIt (S lla. lonoill, ■•siu.miut abliitl*,BiedlnT«Bk riirll ti 
■atli. ublonel*, iDlrrioritio* daplo nlDoillio); otnri^ qnan ilfr** c. 
tri|»lo bredorl ; lucaUi a-qiennU.— Trakm, CalKnnita. CanlU pcd*U*. 1 

CAt.LtrRORA. LlniU. (K^t>, huml;, ■^. fnutt.) 
Prri«alb nf 8 lAgmetits aniiad sltiMC intflklurhiiiau ii 
nblnDg, l-valDi-J: ciAinvna 4, |<«rlg7n(iu*. 3 nf ibMB Initpt, ILL i 
irWutpidaio, tb« miiliilu cutp aborlMl, btarios tb* aalb^n . oiarj' ■hurt ■ 
ttjic and lU^roa nndliiiliiil ; cii|iaul« 3-ctllcd, o -tcutlvJ, inJ* bl«ik^— " 
!.««* n llnvar-aniLriUiu. fjcaiir iimbillalc ttjiiUbr ol 3 st 4 tiiul*. 
5— SO, jrllow. [CaUtpraa Kiinlli,) 

C, tiiTi* UniU.— nilU. Santa Cnu, to iTealilibUT|* uid ibn Hierra Hr 
A kabdaoniA pkaal. ) L Balb glubutar. Lniu 1 — A, a* Idqic ■* ibr • 
ehannaled. b*i^miU S—IU" tons, tbo talo (r^raUb ouuiil". ?v4ic«ii i' 
1'. Sincimoia frum tbc Coaal BasE* ba?B a maoh isallii iluirer tbaa tl 
(turn Iba tnurlur, Aptil, Maj. OUTcn Ctob JtabTfu cUici^ in lu ai 



impd^oT Jan«« BrodiE, Biq., nf SoMlasiL) 
'T tvfWDia aarravw ; iiaiwaa 8, lactniil IM» 



BKODLSA, Smith, (I 
Pnrtaath fanutl-tiallfana, n 
tb« lUiual of tabs, c>i«n«il. aul*i aallitn *MriU. ptialulil, lb* ioair 
«tnt, Atail li; ibc clHt liuv (ibsrter than tbt MfBivot*), utmj tmiltm^ 
namntid io ib< (alMuuln Inuw; rilli >, b— 7-4itatc4, itria aqtaUtsf fe 
itakrn*. itirniia ^tiA; ra)»t4l( tiaUllpltala. — Bslbiiaa. l.a*t«i i, bHW. 
otceodlng van leaf*- t'mbDl few>Oa«er«d. Spatba 3 luraeiaiL T\0*at 
larg*, iM«i blaa. 

D. Da«jiiitriaa« &a., a. tuirrailit, Torr. Dalb Jar ' "* ' <• tf ^boiH. Cbaaw- 
DoaMi] t pillnlj (tout, iriiiuiutr. ibcn atBcl. Ilowm 4— 4, t*tvlj l>ai l.fc 
Innot **i:iu*au naarlT ink* lwiiai!*T llia« Iba iiatar, all apmwMaiK >Ih>*(, Sir- 
HI* ttamrni nmiiiU} loBgar Ihno tba (arlila, rnaqtisalv, ;*llei«t>b.— na^ 
«Md bllU. CalilbrnuL. ■— II'. Flomn lar|c, Ta^yiki taun I'lel' la Iraglk 
an •a*quaJ alajk*. 

D. Tuaam fn. ip-) Bolbg otagnu, itpnno. taolca nticalata iaatraela; 
Mlia Malta aliiafaU* ; luMb. b^IO- Bora, (ulinrficiill t. we^po hm-ltaina, fi^ 
rulki nJila iD<qaaUbi» ; Mriaalhti Mn. tBbFrvcli>. omtntnt nMtiiia: «A 
•Uanf U, cMlntu elaogaUl, bifi.lU. — ^laampjr plseu aV-nul iJaUand, ^f*. ■ 
Marf aTllia, Ac Laait* ■—!»'. Pa-tlcaU :<—S'. Plnvtrt j luib 1bu( ltf\m 
" • ^aat, alwar* irilb lb* Minv bal>lu BaJ chanictTTv ^B-ffS^M 
"k Turn;. But. Wblpp. il*f>- 93.) 

k Torr. ficaa* nivKhiab i awbal IB — :a-tlu<mmt ptOt^ 

IT tbaa Ibr Ikivcr | Mirlu atamao* mat* lancantata, ntbar arvM. aattuc 

_ >r lb* rnran 6— «-a(Bled,— Metta Kevada. iTamj, La P. 0. U. Itat,!. 

[JitM. 
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ODONTOSTOUnM, Tun. ('OMt, tooUi, tti/iM. «oatk.) 
Pirliatli Mtl'vi-lbnii, tain rjliadric, iimb ot <) ■^lul tfirfadise * 
ItMIt u tube; ituDcaa <i. prrl)[;Doa> to Inp of iab«. klurnatlng *U 
■Mnlti filmuiiiu; (iilv fiUlbrm ; oTary glutiiiva, MMrljr ttpi, 3-e«llad, a 
(AjtMlRO *«fcUd.—biilhi>uj, villi lin»4 l)iteul*BTu*lM»Uiiiictha4Hi 
bnaekeil nctu. Flcxren sihbII, mcaiucd, wblu. 

C^ BirT«inii Torr. — root bllli, TuIim, PUcer uid SMrMa«*(0 
— t (. Etadital l*a>« Bst, »— H" wida. a— T-t«ia*iL S*(vieBt* &•< 
refluad *n*r fl*nrcrisg. Sumeoj uiil iiirlU Bl. bant; tuartML H«j. 

Triha ni—SMtl,ACt/fSjS. 

SwunMA ajkCiaotlk D*aC — Coiomnn in Ui* DadiTMiil kUIt, P 
RuMlaa U-, CaL In do wIw lUITmal ftom the MMtra plaal- 

8. KtiLLftta Dcrf.— Sula Cni, with Dia latt, ■onk to the CulmnbU 1 
IVoM AMurla In Ibo linllu. 1 I. Kaenoo Iimw, («w-Bi>«(i*4. Harriar " 

OUNttuu AsDtiwfii Torr. Raot fibtmii ; Ivaru fcw, ta>RW><i*al. * 
pttiatrd, rhaatblas >t baie, *(ini rnnoias Irnra h«aa ta apat ; •«•[>■ iaIJ 
iha hai**, bnticil, bcarUg i — I nmheli, Ui* t«ra>tn«I IO^SV^Bowm 
lawnl 1 — t-fluvvnii]; BuH«r* iHll-nbapv^. Teltuwlah, fl" >«■■(< < 
obtuini btrriia 3-ticll«il: ctllt B— l»-M*il«i.— UoanlAlk « 
Ciui Id itiD liaialan tt- A luuiiiomi planl, 1 — ! f. Ulkj. 

O. cii'ldu Knnlh. Root lulivtxiiia ; l«atr« 3 at I, laM< 
^latv<). niarflD* dilate; ira|K am loncM' Uiaa tbe lean*, 
Willi* flu*(T : Mtiu'iil' pane abapa u tn laaTaa, lu" InUf, a _ 

berrr alioiuld, a< l«rira a* • pea, U-**«4ad, bin*. — Horlkant ■latltflthN t 
Daoil (Mr. B»Mt), Cuc^dM to VaacvvTcrt Joai, iv.lj. 

HkJUTHisva ainiuiTa DC. i. Alaiarm. — ProM Anam m the l>>l)n 
a>il (aaL Laatri jtruaritilj 3. bnwil-curdaut, 3 — y iUaai*tarl Smm i 
Rtavtlt Ilka Uic aailvto plaal, licapl iU ||i|t«lillG Itta. Jiuft. (Jh 

TriiMi rv^vrtriJxtKM. 

PwiaUTM IIuvKS» Torr. 8t-rat, \tutj. »cabnf«a>p«l)«n>l«at ; lM«n %l 
t; n>a)e. acvalnalK. ilaaplj cot4M«-kiniilt(b:iuil ; adilieb a — t-innni* 
Maata tpalaUia. ol>lutbb[ anilian iiklanf , (UbniiM-, allipna aalir 
Cnt Ui Oakland hllb. kr.. 1 (. Lean* V broad, alnmttl; rtlDnL 
liTMicbei nddiab, puhaacatit Flns«n traaiilib.jcIlD*, t 
( trr>riana Ihm^mom, «. aivbr Book.) 

P. UfitiMti Dm. X«*ri7 flabrow : laaraa ti 
nala, aru'ile, or wbaa in taia -ctMy l«|t ; umbab ten 
litU-ibai'ad, prndnlmia, ai l««|i aa llicir atalka ; mmmu 
aitmnlBalv ii''}. tb« tunana olifti lanErr, a»d ika aTcftdat *t;U atUl It 
barrj iBiiron-ibapail, orani* Miloiad, vltk 6 roandtd aaadi — Haeta Civs h 
Ootonbia. Hteai I t., anfct to Irvl bnuck, thaa •ac«n4. riosan | 
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■Y JMlJ'll LUliT, M. II. 

Tha ioliowint darrJI>*d AimIU •««« ■ubaHlcd ta mj *i 
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De|iib At BiitericT Inbv^ ~....«..,«_» 

" at iirindpal cuap «»«....«»...... 

" of puiutiBT Inba ^. ... ... „., 

Vi'Mtb 4t ttntern.lnunial aknuiiaBt 

Caul*. 

An apper litl*nJ Infiior, Impnfutrd wilh Utvmnk Tin toolh h « 
*Dtl U InlvmcJinU in iUb miih tliou of Otnit wetftNUNi u>a C birvM 
unwiirii i:riiiTn ii S^ Ikim Idii|e , iu ■aitm-pxttitiiir ithtmrtrr .11 lia 
tnui>TFr«> ilinlurlvr .1 tinpi. The mMnprriMil fatif, hrR^rn at llM x. 
tiriQ ahnui U linn lonE ; iU wiith b <} Ilou ; [U tblckncu !] Uo««. 

An nuKn*! pholnnti aiipamiiljr of ■■! ••iMitate Bnima.!. Tli< ra4 b t 
ulF, uiil ibv *]iut;la>»i [« iburoughly inibsril wlih bliooxia, Ttia !•■ 
tiiivrl«i». for wv citnncl •Irivrmlnr nliatlinr li «m liluni nt lulnicd at il 
Slipi>iHii>X )t (" hnvr. Wrn In llir fr)rai«r niniliiidn >i hi' lr.-n tlibaC V 
Uinj. Tbo lin-Bitih u more thsa h«ir ihr li-ii^- ~ 

■Icnib (IT tbii-kon*. Tbo baan !• irltluiut «li. i' 
u) tlnsn »l<lc li.r IU i>n«> in depth. Th(> i- 
iritUEHrli;, wUli •Tnlral mrtlliin elcntlun. bbI - 
Wkiil. Alinui ooa-fuunb uf ibv I«i|[Ui tnmi : 
grailiiaU)' namioii fitrwiU'il tn lU* »|i«x. TIih uiijut lurfuu Turn 
plaDB fnrwiiilt anil ii eonTci traBtrcTMlj-, knd iraoollt- lu | 
JuH iMuk of ilir mM'U* U l<t llitni. Tha uQilpr tuitir* la oa«rw 
nod alUbUr ao In the l<iii|[(ti. On mu'Ji M-h orihit turhuin, Jul II ^ 
hue, tlitn II ■ Ursv (u>:d[u ni^unil runmtD.pciiDtiaiinic lu lli« iaM 
tiiiia. A olilr bill abkllixr rravTC i-uvrti fdrwitn! Ii(ti(*i>a Ilir TnmmU 
• dMprr unr illvrrKH ttvin "ich Utrratljr atiil liackwuTil. Tilt lnUnl t 
of Uic angnal Bipaniiiin are oMuia. 



Cvt 



HI! nf nni-irrUin i-bxruiur, Ipol raoabltna ■ |>lialRni. FlIghtl.T tl 
'kh liitumFii. It ii ■ cimeil. Amt iiiM pptmH. «lUi « Ka'itrt 



ha*r, irnncalcd ■lurplj al uo» aogti 

»l the hnni m tht hiwu, hii<I ai Ihv alila <ir iha itun.iilail «v^l 

Ilia iijrraaild aluox (In FiiBTF>U;r o]>|n«iW Iha Uliff li lit<- 

bu»r In tba JlriU'lara of lu aurlara Itoki a> If It m<tfal i» 

ur, «(hii>UiDa irarfObrTr 

taoflh^lho tp*iiinini in Lh 

|g| lliwa. 



Dil a 






< lb* aouthfin 9ialu. '' 
iiiaitdr audi nun mi 
A'. (fatM In til* aliriifi' 
A |M<t of tlinta t.i^' 
" " llnei; dfpili 



li i.f 4 



■irr .11 funru-il >>( lb* iMirt ru'i-nil trj Uia | 

(><,. t lltin,. A bjiiiHUnial abi^at ila mMi 

listii -'- linci In iritlcti InbLuil iht Inipitaal a 

lik<> :-:iiill/, Tli* ri'Fa jiaii uf a nachal plaia n 

tontn-iuJ.i:^ pndiun In g. train, but it miin ilrapla i«it(tit»d- 
»Mmvriy U aa lanb ; Iba Innf lh oT ku nailiu mlaaD IbI IIb« > Ila U 
vkatv tnalvM B ll»»a, Tb* «paci*a na; l>a tllttlafulibail lif Ika i>~ 
Lf r»Ta"tal, 

ur AifutU. Uh« I 



■«n«*i «i*anp or rfiiLJt«LMii* 



•1 Hmtm iXIti*. 



m riM- «ju«»»M ■ ■■ r>ujy.wi> II I 
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A tlilnj >p«)Ricn fnm the Tr>i;«lw FUncc. nn tbe Bectc RWrr, nunh-ra^ M 
Aiutin, tnnali'l nrUlC linUteil liod/of a virlthn, •ninrsbat <!i>l(>Ti»<t 
off MonB nf the aiUvotnr lhi:ri, unJ It*> InBII/afxl «Ub Ikt i<» k •- ak>i 
tb« olliBr*. It spjiMn W bate c»nv*fuailtil ia fituponiuiu arilh Utm 
'WTlH Ia«( Dolicril. It U bituni-atc, Dnnlefiitglf ruocari: al the ahtaft, • 
'Ht lidoir, {mririiu till ninalut iif iwu tlmrt iihli«|r nrlldilM |it« 

utlt* iwnltinn Hf lli> neural arrh. thu tulnral inipn««ia>a nf vhiflkfl 
— Ibltalnm, Tbc iFOglh ku ticcn ahoui S llaca, tke br»it ' * -■---— 
Vbs lutvral raiuU alioit 1 Una* >li!<. 

Tha wrf tmjitTfvtl coDdiliiro of tbs »inKtiDmi mid*r* m* uoaU* ■« ■ 
■Am aliuul Ihna, nor U It ivrlaJii lliat (bv; all ImIodc ta tlic lame anlval. I 
hir lh« prevent [ |ini|ion u> cuaaidar ili«u le, uailar tbr aamc al Cnan 



Of till! rrtnalnlog pfinrlmcai, three eoailil nf lh« i[t**it 
VMUbral budUa. wliirli t>rlnn0«il )n n-Hat *a>t hB«v ti<>*ik bTolliiB 
aM UIm1I«<1 numlraldl. KvrailK, Tlirf Bfipan-atlj- indicale a nneti 
cIm cf tilt wmv (tvuin u the form<r. tin isrivliinl tnulr Iii< 
Tbe iWr» tittbt ■nIrnlHr tumirlt arr ouuv"» itui" . 
i»»fth man raplilly at thu Inarr third iif lh( - ; < 
ifan neiirnl arcli <rltkaDl (U (plnE. and a »hori. r. ' 
Cniiii near tbu hiittoiu ■■ribt arcb aliDO*l boir tli< . 





Far ilila (tiwiSiia I )ir«iiu«« th*Mna«f Otw lPi ya a pTtra raTm 
Aniitb'-r *nrdnicn. eantlrUngbfa matDaWJ rcrlebral t>u I' ' 
Bnmbiildl fdUDlj, IndlcAlvii aa Raallnaauilui, •(•f«rc<ii! 
1d( fi»ni HtlisT ot lli« furmTi, tiul [rulial'ljr li(UinKin|[ la u ' 
•pocimen li linikra avm^ *I tbc loi>an-] al onv li'le, I) altu ■"' 
on Ibr iijiFiuttlv lidr, and a|<|irani con>l<lt rabi j ctndid on one 
Tb> hnily It ilrvpljr bicnn'ra**, a* in /RlfA*«aiirHt, liiit |in)fMm 
liMpi ia ndatiiin with thit br«ai|tli. Tlie r>iDnrl-lik« aurfara « 
vanltf frun tiM cenln. and drrprn mnre ni-illT al tbc Inncf ihl_ _ 
aaj a«iUf i»n of th* bodr am dlBlitl; roQtaT« fun a»d afl, aa4 4 
•CDl* burkn. Tb* vadur part mhibita a i^aBre d«icWM4 itpvMH 
tb« prrwBc* uf bur any ulaf cliemin ptoovHet, aMudaleil fun a»i ■ 
•«l*l»r ri>)KM. n« titilaMiad ■)■* uf ihia f|i*ciiii*a I* a* AillHnt jj 
tb* iMdr IntltriKrir >| Incbn; drpih *\ inrhiu : Ima4ib ibiMt 3 iBU 
. . .1,. ._,_/-,___ .. ., uiBof CuoionHBYtMaaMDa. " 



lb* iMdr ln{)tri»rir >| Incbn; dr 
Put thii aolnuf I pni^iic ^c i 



■•UMarMOMTIBinUTKUIUIKa trow Dm Wa« Ultaa I 
nt JOSEril LEIUY, M. D. 

BoMiiiaH aiora Praf- r*lipf I'lwj. vT Uavana. avnt ta bm Mxvral IWMd^li 
loiikar vtib a rapy at a namphltt f niiilNl '■ Dp la KibiaorU ib g,iaaiha In^ 
CifM PoUlaa *• la Ula 4< Cuha. i'ar ti. H. f. d* I'Mtm. lUhaAa, )■•»..« i 

Tkr tinaili cvontl irf lb* nnahra of a ciomlllt *ii<! pari of a uiMa) pliktfl 
• nnla. whlcli WBta ruoad wiib Mbrr Iwan, t(i|t>Ut«r vlih tb* l«i«oa jaw ~ 
gtaal ■laib, at (^leKo-HBniats. CtrofnaiuB, Cuba. 

Th» nitiiliaa IWaiLj ara aa folluita: 



MWBAfc •SBfc^ >•« r«iuit«MVU 



TW b^ It «|4Hr tbMtM, ■■4 









> bwa ; tM*4*k I* ItoM " - - ' k< 



• rfts lata »*»n« VMial fMi« cf ^ 



Mk»M« •«•« Ikua «b* SmI MfWiMi pUM l> iMlUM*! ■*■■«« 
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noUr •Btm reiunrlubl; trom tbat nTJf. Jrftrtonit kud M. Aiii«r»I», i 
ibti lUD unuipitml with llml i<r Lntaitn unului %ni t.. mptoi^t trf 
A,fm. Ill iroairunn (Rciiou it i» rtnifoim or crurniilr *iilt blani p< 
tlif biitiiR ttittaaltj appeal! lo huTe licro woto nff U the wnu mftaiM 
l«i'iai>n nf B Rnilcnt, t» wbivh, ]n<l««>J, tbv Jaw a|>|>eu« flnl In h*vK b 
pnieil to htlcmp, Tb» M>rciv> mif W nmatd Ucuhlixtx M»oc*a, o 
ptcalfimlie* uf ibc taDSolforia mular be ti^nlrd ufuoricail; lUslii 
UiiMti vl JftfaloHft hn>\ L'lmlBn, ii lanj bt nuiivil Uan4>.ui.-Jiri *ati«»» 
Rma H>ni>i(ar»ii. n. i. 

Th« bnan nf ullacl *pnlr« of larll< u* not DDfr*(ia<BliT fbond la 
calUd SoDihrBro ipiano, Soailinrltn or OHitv, a irmirrUl rlcb ta |>hnai 
tliDf, laripilj' miai^ iu tbi- laliiti<l or SombnTo. W. 1., uid umiI Ib tJi« , 
Ikm uf a l^nillinr for urlnnltiinU porpuHu. In » idm« o( UiU ■ ' 
•ratKil ID thtt muuniii ofth* Ai-Kilvny (wm Pros. IS^s, 111), I 
of til* plwttroa a( s (purini of Bty*, or p«rhapa T^fwiAi, )• pan 
Ihn tbatK nama la propoud. Tho»p*clniiQ «oaiUu nf knik d 
lb* f(T*aMT porliun of both lirt>o«tvr(i»l». artlrnlMvl In Balais! . 
Uthnr rttttrmaula uf Ihi pUtlJon asil vanpacv. {•ri**llitr vlib > p 
thici) buDt, on al*!! ciintalnuil Id tli* naif. Tlir tpm^iBFa lii4kM«« I 
Dam to hat* atrprotimaltil » riml lu li>n|rlb: aiiit Ifan lirvaJlli ■ 
anluiM uf Itia tiriiuiteriul^ haj btro abnui T) inr.h.i-*. Tba und 
tbf Mrruum 1* ft»t add inmnUi ^ and Utitralljr il aiiritRa but ali« 
Tbr pailerlor >t*riial noirh ii two-UiInla m i*'p «« lb* *idik . 
(nnn* ao *tjii)(^ral tHunal*. Tbr prntuto-laMral l-iir<J«r (ton t 
nvMi to llic ruaa-lvd trUninilar rndu iif Uio tiphUlDrsala, i* tnn ' 
MOtt lno convarlilci nitli nil IniarvanliiK inii«ukjr. Tti> >->i:<l 
anall, nai-hlDK allitttll; bajtoinl tbe hotMm of tba airrnal n < 
•smaa an un B UthI wjtb Uia iugalnol ontcbra Ettlma'' 
ttiuiiaU In tbe luedlaD aultir* SS Una* ,- tinailili At, Uur< 
*l*tnalt Iji iji«illaa luluii! IT llnet; ;r«altvt Icnglb »l»<i>< 

tir*a4ib bIodii aiitcrlnr autorv IN Hum. Laaifili ot csadai li^.*- .l. 

Ila*> ; ■tlaniall]' 10 lliita. I.ni||tb nf famurul acul* IntBinall^ JJ llou 
buiaM prHHiil abtiQI tba urillnarj' prtiporLlon uf tlilckDrw uhtamil in a 



^ufy -,lh, 1869. 
X>K. BRiData in the Cluitr. 
Twuuly-oDH Diutiibare jiment. 
Tbn loUawilij; {lajiert wera prmcnlcil for palilicatinn ; ' 

" Jiolii-i! tif winifl naasina of Iloiwa." By .U.Mtpli l^'iAj, M-D. 
** Niiticc nf MiDii! exiinn Ouh-viib.*' It.V Juartih l^iilv, U.D. 
" itnicliuUu rvjwu* ; a.DiiL-d[iua plaDL." By Thitma* &ledu& i 

JiiVy UIK, 
The PmitlDDl. I>U. Uin, in ttio Chur. 
Minntcen m«mb«n pnnot. 

Tlic fulliitriiiK papen wwe promud for putilioUloa : 
" rwnnil i-iinLnliuttoii lu tli« kiatdrv of Xbe VertvbniU of t] 
xi'Dp (ii^ri'Ml itf the I'liilii! SuiUk." I&y VAm. D. Cop«. 
" Kiimarka un fViniwaiiruiL" Bv JiiM-itli Lpidjr, MJ>. 
" Ui'iuiuka DB » JB<r fngtu<»il uf M^aluMUruk." Jos. LeidT, I 
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■larkfil 1>7 nnr* orlrm frm knr«a. TIaifa rriraida vf gv^tn*, •tih It* I 
nkvfulUgVi wiu airciLltl}> vonaiilutxl fbnn, nhkli tctaiDt'it its rfaOdhiMdA 
uU but llltl* dUpnilUun id biAftcb. Thuyi nuUttu^ ttf LUi4lrj-. vlilc' 
lU paculiar sppviiniiK^ii tliitt kuiiriiai] ftniliur (upjwKvtt tii L* s b,tlirl(l I 
Ui« nil Dedur and Chinau arbar vitu, wu a fotm of JnifrBiedisia < 
bnneiiiaK nuiiJvnilElr, anil kato inlcnxMUaidT ailna 
of Zuocurlot, wa* alto a <rgak r<>rm with IVoti lp»t«*, Ui« wrll •!•*( 
of wIllHi br liad had no oppartunllj to trat* with crrUintT. 
Urkmm Uivburd. and U%UMnv»w Hiinuiit Eaill., were no doubt the 
H* Rhiiwsil, lij 111* *!||ur<)»t bTanchlnii charatttt of lb* l*ncr, ib 
for Uii! arminl rullHiion ll nrM«n(*(t, and ciblbititil (rptciincn* af * 
(niim bnuitbiDtl) Tamiaim awUthun In wblcb the Icsrca wen abbn 
and twlitcd amiunl tli4 fttni, eiarllf aa la tHnplattnAtit, aietpt tbU tl 
fiaru w*r* raUiot luny ur. Tlili funn JH anl tnanch qoltt m macfe a« lb* Ig 
Olmuitrotut, bul IDDI* M than iti lb* t7pk»l TaiaAuia. 

Hrtvmarkril Ibat Ih* two|C<atra AMMaud XfiMta^uy* had ibatr ttiw 
M^^fTMed almiiK entlrrl/ to tliiir bMDdiu, and tUuUrat*4 Ihi* hj »fu 
of ftau* autlriaa- tnttcad, bairrTer, of ibun gvncra dsrelapliif p«i 
p«lsla an ih* aplc*a, tbty pu>b*4 out railivi ahonlTB braocba ttom U 
vribe Lni< Irnvft. Thv fiuidva (if lrav<i' uu ihttt plaoU w*T*aoiUB*i» 
but were iniiuiatolf sonnvctMl witb the asiaJ (jaina uf lb* plaalB. 
Mpnauil mill Ivaita on Hi* iilnu wet* annnal, lUtbusfb M dead «f)d> 
(bajr rimalutd otlcn <id tb< Itark unlll tb( r«|futar *xcorlleiUla( parloil anl' 
bnt ibnfe (OiCjallril learn, ar rather malamurpbniBd braoFliIrt*, ncialsaid ■ 
WTtral jear*.* tic bad knnwD acnne remain ii|rbl rean. Tbclr taai 
witb thr ulol (i^'iti'in could li« iivra lij raUlnv tli* baik at a thrwi i 
ytar old branib on the Anilnan piaa. 



t KltchftD Ulddnu, in UicrlciailT 
•boK* nf Unu FmiiL'ltoo Hat, liU aluatloii &•*!■ 
1 tbr nimltarii)' liclWMin thtm and IbaM! ot' 



d Uf L>r. Leidj, ■ 
urr Utt nhiFb be I 



M"* * 



Vt. (iabb maili' lumr ramaiki 
FnncUL-ii and ou Ibt >boa:> nf .Snu FnuiL'ltoo lli 
taltcdl. 

l^pt Ilenlnpen, Ue al>n menllnned • carioni 
baao naabi* l* ai:«»iial. In Tarliio* plai-e* ob tiie nnoal of Lui 
Lttwtr Califumia, br bail obMr*vdi>bHU,ftn«ii of tbe biatkr •!■• 
nrtt lb* ■urfavt io grrM tiroluaion, and ourulonallj tu a diitai 
ihIIm (turn tlm bcacb- Tliej werv evldenllf of rvn muiiers wriKlat, 
itrawa no the auifari- iirtliv imU, but whitbtr thr? haj beau caniml Um 
USD at hirda, be bad nercr taciD able to dianitn'. 

Dr. Wm L. WnUa axa6e mmt nluemuioni nn Ilia mod* ot ti:^ieria_ 
(|iam of tba folfpmlnii ntlgair. VaAns iJi* mluroefopa Ihn aiiaraiifluai ai 
b« aaen tu u|ica at a paint nor ita ai^m i and the o|v*«liig: prw rtrr i' 
laflter, uudl ibe •.-nutlBualioa of llio aiem wbkli pr«>l(iaalf enclrai* 
tpatcaaipiiin wu n*arl> Biralitbi. it than auddaul; ■■■"U'lt •■'■> wild >Ji 
wklch KBtiend the apun* lii pxit itirvvliuD, and whicb uanallj a 
•pOTMolaiii lualfnnt of rprua. In tbe mm* In whlcb It waa BM Ikra 
vBlinl; unl ai (iKva, (bo aama apcTatlun crald hn wrji to b* n 
thm umo. In bu ca« wer« auj a)ion>* ■calUrt'd dariuf tka o 
alaraja twik Jilaot ler; alowl;. 

Tba PnsUlMit. Du. lUvs, In (lie C'lioir. 
PnurtMiti iBiiBibm prGMml. 

Tbe (iiltowing [mmf wm preMnUil for pablk-ntion : 
" Ou tbe CnH-iKlilnn gmtu l'«TiMuchtu." B/ Edw. D. CupK 



SAn-Aki. anurat or wnuimiHgA. 









t r*«< U*«iM W • Waff d 



1>K i. Uiiwn* Mm to Ow (WIr 
HAm M»Sm pf«nt. 

TW MU«lM ptha w «v*« ■!•<»< avwlMn i U«k Bating 
MJX, Mr. Un Ta;W 
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Fossil. Tlfcer. 

Breadth of crown 15} lines. 18 linos. 

Depth at anterior lobe 7 " *i\ " 

" lit principal cusp 9 " 9 " 

*' of posterior lobe 6j " 7 " 

AVidth at antero-internal abutment 7J " 8} ** 

Cams. 

An upper lateral incisor, inipref^nated with bitumen. The tooth is unworn, 
and is internieiliate in size with those of Cani." ocrid^'ntalix and C. iatrans. The 
unworn crown is »>J lines lonjr , its autero-posterior diameter 3j lines; its 
transverse diameter 'A lines. The compressed fanj^:, broken at the end, has 
been about 13 lines long ; its width is 4J lines ; its thickness 2} lines. 

l'n(h(rrminrd. 

An unjiual phalanx, apparently of an edentate animal. The end is broken 
oH*. and the specimen is tliorouyfhly imbued with bitumen. The lenj^th is 
uncertain, for wc cannot determine whether it was blunt or pointed at the end. 
Supposinj^ it to have biMMi in the former condition, it has been abbut 28 lines 
luuiT. The breailih is more than half the len;:th. and is much preater than the 
depth or thickness. The bone is without sheath, transversely oval in section, 
\'A}, lines wide by 10 lines in depth. The articular facet forms a trochlear 
concavity, with vertical medi:in elevation, and is directed backward and down- 
ward. .About one-fourth of the length from the base it expands, and then 
pradually narrows forward to the apex. The upper surface forms an inclined 
plane forward, and is convex transversely, and smooth. Its greatest wi«ith 
ju^t back of the middle is 1»3 lines. The under surface is convex transveiscly, 
and sliirhily so in the lentrth. On each siile of this surface, just in advance of 
base, tliere is a lart^e vasculo-neunil foramen. penelratin»r to the interior of the 
bone. A wiile but shallow groove curves forward between the foramina, and 
a deeper one diverges from each laterally and backward. The lateral borders 
of the ungual expansion are obtuse. 

Umf' fenninfd. 

A bon^ of uncertain character, but resembling a phalanx. Slightly imprejDf- 
nateil with bitumen. It is a curved, four- sided pyramid, with a stjuare plane 
base, truncated tleeply at one angle. A strong boss occupies the incurvature 
of the bone at the ba-^e. and at the side of the truncated angle. The liorder of 
the pyramid along the convexity opposite the latter is likewise truncated. The 
bone in the structure of its surtace looks as if it might be of reptilian charac- 
ter. ••\iiibiting I'verywhere a rather conspicuous vascular porosity. The 
length .of the specimen in the axis is 10 lines, the diameter of the base 11 by 

1«).J lines. 

Emydks. 

Small fracrnients of the carapace and sternum of several species of eniydes. 
thorouirhly imbuel with bitumen. Mo«;t of tiie tVairment^ are too imperfect to 
cliaracteri/.e riie speiies. but some of them inilicate an animal alH)ut the size of 
the livinir K'ih/k .iriihni of the southi'rn Stales, but evidently a diti'erent species, 
as \\u' lM»ne< are proportionately much more robust. The fore part of the ster- 
num diller^ from that of K. ifnihni in tlieal»rupt projection forward of the inner 
division of the epislernals. A pair i>f these toL'elher at the articulation of tfie 
hypo-Jternais give a brea-llh of 4.1 lines; ilepth of the ei>i«!teruals to the ento- 
sternal \'.'> lines; projection forward v>f th/ part covereil by the jrjilar plates 4 
lines; greatest thii'kness ."•.] lines. A hyposternal jibout its middle is 28 lines 
tV«m bel'ore backwaril : Jtl lines in width behiuil the iuiruinal notch; and 6 
lines where thickesi internally. The fore part of a nuchal plate resembles the 
c«)rrespondiug j>ortion in fC. srnhni. but is more dee]de iuilented. Its wiiith 
anteriorly is an inch : the length i»f its median column 1«U lines : its thickness 
where greatest G lines. The species may be distinguished by the name of 

E.MVS PKTROI.KI. 

Probably belonging to the subgenus I'rarhemt/* of Agassiz. like Emt/a tcahra. 
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tat — juiiBimiiii 

imlKDC JtoMt ot pmnoUri comirrMMi]." [P 1M): "Two l«*(ti I 
BToma liDlUrl; tljoo^b mtbcr muni irjmmclrlDBlIf furiacJ. I aiuiiHTt U 
avunpUil tlui jioiilUnu," 1. *. " Iwiwnii nuiliiri uid |inmotkra." 

Tba pcrtnulni flnl minUnuril Is Khaut. •% tn Ivnrlh, Ihr crHvaiUc^tlf*) 
Tba utUrior inalBr hu two rcinti, wtiicb mb nuItMl uiac diMitnca iMrfe- 
RtiMrii. The CTown oxbllilit on iIcbUcIm, aa'l tt oo( nora daTittrd tkM fl 
uitero-|io*l«ri<>r dtktusWT of tlH I<m«.. Thit (n«ik, m v*li ■» tb* oAar, k ' 
nn*II «Uv, KOil iuilliBbu the uniillul tpeFin of the TaBilr. 

Tb« PDiita|rvn*iu prlicni L«iil7. wlilcb I rebrttd. In •;(.'iirJ&nc* v"' 
ptlnud «ujt||*«UDD iif Litiil^'i, ti> lU« Xn^lvitM m^Matu Mdllrf. 
|ini*M lit 111 a Dr.lphlnold. Tlie >r"iu of Hlllltr is nal onl* 
tlnct tram DMUoanarn*. hut rrom DDtyn'li^D alia, la nhkb I r 
b* regarded a« «(Uti!i<hcd on tbc cranium bgund bj GILIitfi 1& lb* Jnqnial ^ 

lb* ActldftUT. 

VEirnilfWjB. 

AlQ«nc tiia >trUlir« of the •pecim of IhU favU; toll»c(«d by J 

Tbonaa In ib« Mliicenii niarliof ('liartsi count;, Uai7laiid,iu>r Wrt — 

IboM or Kia fMoarft, aa ftilluwa: 

Tba caitdal nriehra broader than \ong ; lumbar*, aacnli ud c«a4*l« ■ 

•unlUri diaiiopbjaea of iBmbati and candala flat (tU«t*d, tba L ' 

Ttrtical furaniao. — „. 

Tb* caaitaU li-ngtr tbu broad, ilnider ; dUpOfhriM bn*A, i 

foratB DaLrsiVar 

The caadal ttrtabra lonf«r than broad, lutnban ftod cali<Ulj oitk 4al 4 

pbjrtM wbirban notptiforau « ^.«...T 

Tha Inmbart, donali, an4 eandaJj clongBtc, D*rTO««v Ihaa loarr < 
pbjaM uf uimii of thr liimban and of tba caudal* dbitow ua ql 

n<it |t*Trural*i (jdiibfiial faco plan*,. Pbi 

Tb* lumban auj dorvali akortcr, tbadiapopbTWiof botbpoatorio. 
caudal* narrow aud lulicjUndrlc, not ptrforatc ; apipby^al 1 
lb* viiiiihrali b; fuur procntva, on* 0|>pM<t« eacb ««»• ami ■ 

tach diapopbjriii „..,„,... * 

Wa And a tarlaJ nlailon amoDK iba Dolphini of thli jwtlod, ■ 
In lb* vliararl'Fr* uf Uii atiur* p>n«ra. In Trvlorphj-i tb« dlapofibji 
B«l M in Polpblu*. gtovraJI^ manr of lb* caudal* p«rfoi*t«. *itb ■ i 
fonuaad ntltM haM aa In Uiroi, Tbl* ll lucrMdtd (17 a itcaiia Ld wblck fl 
MmhiI TiMal wblrh In thu inrmrr nMtr* IbroUfh thil fnniarn rum n 
Itanl of tha baa* of Ilia diapoiihTi]*. In tbi) nert fsrai lotn' of iIim 
OMiiUI vanebnn an ■arroiiBt, and tba poitarinr )«b<7HBdHc and •p(Bb-l 
l> lb* laM pBva or Iba a*rln th* dia^iopbyMa of all tb« caa-lala and «■■ 
ill* lD«hu« bafa Iba aana tpLavni lutm. Tb«r* U alao a ralatlim <iC • 
Uad an lb* braia vt Ibt baak at llluvtnt Doloblaa. All »t« •loairali 
tMy iMrrw* ud prolvncad, ami ■»m« a rj'Hitdrir haab oaljr ii.irthvd m U 
(RItabdiMltiaa Cop*). Il la an (nUniallDK ot^rct mt fMiulrjr ti *" 
wbnihar Iba ralatloo at atruetura af Uia proc««M« In an; wa; ei 
Ibat facb in iba ttiiaal^, 

ApnInI tubBo»iio«4 i&ODrH<orni» Dolphhii, a(c<nnp«r*dwllb tbali 
Insa, Dalphlaua aa4 Pbaiu»na nf tb* pmeni prrlod, it ibr aulrcnaltj bacp 
Icofllt fllbc mulira iif tba pnaivrliic part of tliv 
•paelaaaaaad h«f* Dalpfaiaaplanii rvatmbl* In ihr> 
ItM, bal Iba caudal* of aowa, liiataail uf bciui; ihnrtrntd, a* m iba b 
aiM dimtnlib in Irnpb. TbU puiol* to a nor* iUadu furtn. ahd « 
oamiwtd dla^^/»M na4 Ui<ti*a«nf Uil«ba«M of Uia ipipbf *•• W 
^pnnKb M tb* fiaailo*a«nii Ijiia. 






^1 . I » wM C<r* 

Sa VMM to mi III I V •«• «M>toa ^w te«al M« aMt taM» 



*^ 
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cntling. Root! of iiruDDlara eainiinuHi!." (P. IM); "Two l*»lli I 
trowu (tnillxrlr II>r>ii|(li mlhtr niura i/uimftriullj fiotved. 1 «ti>p*t1 (■ 
Ncnplail Uml puiltibu," 1, r, ■' hviwwn mulnrt iin4 (ininaUn." 

ni« jiremnUr fint menticiiipil li abnut 'S ia lansib. Iba crawn >lt|tktl7 *4 
Tb« a«l(tlar mnUr bu twn rnnu, wblcfa u« *i>ltBil nnia dlManrr W*" 
ornwa TbAcruvn «ahiUtt no 4«iilklM, laO i* not mftt* claiBUd I 
nDl«ru<i»»tcriur dlamsivr al iti bue. Tbit loulb, m wall i« Ika olkar 
nniiU aicc, anil Indkulca Uiit Riiall»t tptcior oribv buutlr. 

Tli» Pon«i<K«ii*ii* |irl«cii« t.vM;, »blcb I nfimul, In i 
l<rliii*d luitKcitioii al Lildj't, to the ZttigMim /•ffnutnt UkiUt 
pniTM to br a Uclpbinold. Xbo (nirdu of MuliRt i> not oolir k 
Unct frnm BMilnkannir, but frnm hoiyivton iil*a, In wlitch ' 
Ixi rvinnUd ut ctlalilislifd on tba untnium figum'l 1>j <JiI>tH 
lb* AViKdam;. 

Anoajt tb* T«flrlir» of lb* ipoclti of thU f&ullr i-oltK;i*4 bj iM 

Tbomiu in iliv MIhuaiik uinrlsiif cltrlM countj, Itarjtunl, M17 tn k 

Iban of firn K'n">i *■ follow* t 
Tba e»udti icnetnc broadDr Ibtn long; Infsban, net*I> aaJ Mdbl* ■ 
■imllu'; iltapopbjrtM uf Iniobv* uid cftutlkU (Ut dilated, tba UlMr « 

•■rtiukl ronmen. ^■.. ~..-.~ 

Tht CKuiloli loagct tbaa bro«d, *l*ndcT ; iU»iioplijM« broa^, of o 

FDtmi* _.„ „ i_..^DnrHi 

Th« eitnilnl Ttrlflira InDfer thkn braul, lambMt •Dd oodalt wttb lU d 

pbjHi wbkhu-B ootptrfonU....... Zam" 

Tb* Inmbsn, donkli, and caudftl) elonrau, dutoww tbak lane: tb« 
[ib/u" of lomv of tbr lumbitr* uid vf lb« otadati Dwnnr aaJ ifla** 

nat ptrfuntei vplpbjM*! fAfc [lUnc pHia(«««cr 

Tb> loniban wid doniila (honor, tbadbipaphTiMofbiiCh pmtniur IbhIi 

Mudiila nitmtir Mid tubojrlindrk, not ptiititttti ; «t>>pb7ft»l r~ 

tba tnlpbjfii b; fntir proocHM, one oppoaita Mcb naaf- ■ ~ * 

ucb dlapopb]'^^ -,. 

W* fin<l m a^rimJ ralmtJDD mnonf; tba Dolplilo* of tbli pMted, a 
la Uia cbaiBCltra of tbo nbora gtBciv. In Tmoiphjn th« ifUf 
BU u In Dolphini, [vnanll* iduit of Iha caudati ptrfontt, wttb • * 
tvnwn* Mih* baMaatn Uiitn fbia i» tii<:r*»>)aa b« a rtho* Ib wMeb i 
Mood t«ual wblcb bi tb« foriner puir_a ibmoKh ibla Ibnmrn mat n 
frBnln/lba t^aanfilkadlapopbTtU. In tbo nen (nnn anme t-f ilinMM 
eaadal rarubr* an aarmwar, aod iha p<ittarlor tobciUndne and trt 
ia (ha laU Ranni of Iha tarirt ihn diipopliTiaB of all Ilia cavdali *ni 
tba Innban bar* Iba una Tplnsof fonn, Tban U alia a nlaliim vt ■ 
U»d Id Uia flinni uf Iha bcah of Slm-va* Diilplilni. Alt an atooir* 
ta>7 narrav anil prulnnrrd. and toan a ij'liDdrie baak nal]" loothad ■( t 
(llhahduauai (X-ipa). It U an iDtnrTtllDC al^tcl af tnqaliy to daM 
sbalbar the relailaa of itruotufa of lb* proCMie* In anf vn; colfteMi ~ 
thai aaan In tha buhI*. 

A point to t>a aulirad in our Miotane Dolphlna, ai compared with tb* Ii 
tncn, Dalpbiaui »n4 Pbocsua at tli* BTCfrnt |wtI<i4, I* tbv oftltiwlly !■' 
IvnBtb nf tb* fariHin* nf th* pnitariur part nf lb* vrrtrlital ««)•«». 
•paaira nased btn> Dalpfaioapiania n»rmhli In their donal nrlabiw A 
(ik«, hat tha tauilal* nf annn, Inrtaad nf beluK ihorlrD«t, aa b lb* k 
M» dinlnlih la Itnctli. Thia poinu (« a Bi'<r* tleniWf tarn, ai ' 
Danowad diapopfejaa* and lactaaiiBc tbtcluiau of tha apiphjnM n 
*- "« Uia BaaUoaaanc typa. 

• line. Ac^. Mr. IM. 
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In. Lii. 

Lpnjrtli centrum lumbar , 1 > 

Wiiltli iirticuljir farr 1 T-5 

Ihijrht 1 6 

IjCIij^iIi •liaiiupliysis 2 

Wiilth neural canul 1 . i 3 

3 a 

This i< tin* ivjie nt' m'liiis, fur in it the ])iM'iiIiar form of the diapop!:Tsefl ei- 
temls luuih turtlK-r I'oiwanl uu the series uf rvrtt-bru: than in i\nv oihrr. 



'"•"n^ ,-wj...j.^..T m 

Wiilth neural canul 1 ^ / 

Wholt. h.iK'ht of I Posf^^^r J 3 

Lcn^'th .iiapophyM:* of j luiubur. ^ ^ 



■ 
■ 



rKis»oi>Ki.riiiNr!» ATuopirs Cojie. 

This species is hasril iipun three cervirals, and three florjuls of on^. twe 
luinl>ai'i ainl oik- cau<lal uf a .oecoml in(li\iiluul, one lunihar au'i une lmu IaI of 
another, aiwi liin-i' iuuihars of a fourth. Tiie (liapn|)h_\.-.is of the vauJaI if 
bhort anil siMni--Iiiv('. a- in tiie la>t ;i^t'nui<, and the last lumbar has ha-J a ntmrlj 
similar process. The centra of all are wry s>li>;Iitly depri .srteii .iiid con!^:r<i':ctf 
meili.iIU . Tile (torsals are broadlv ronmied in section withinu ii:fer:or kAriDft 
on tho last lumiiar tin- lateral face below becomes, as in other p|){-cicd. slijfhlij 
concave. 

Tliis s]>ecies "lilTerg fr»»m the P. harlani in that the dorsal vf rtebr» *r» 
not >o deprcrised, arc .■^louter, and have nut tiie median inferior kct:2 fecrn in i: 

la. Um, 

Length of a dorsal (No. 1 i 2 3 

Widiii articular face 1 115 

Deptli •• '■ 1 

llei<5iit nt'ural canal (No. 2} *J 

Ifen^th iliapi>pii\>is ^No. Ij ] 4 

PKisiMDi i.riiiM'S ii.KKLAM Leidv. 
Proceed. Acid. IsM. :rj:. 

A few verlel»r.e of tiiis species occur in the collection. 

Puiscoin:i.riiiM 3 conkahi ('t»pe. 

Ihll'hiuu.* C'-ur,i»h Leiily. Proc. Academy. 18.'3, 15. t'opo, I. c. 1^»;7. 144. 

l'lii> aiip< ars to be an ai>iindant specie.^; oi our Miocene boil.'«. Wr hftre If a 
Iiiinl-arr and luic c.iudal vrrl«dir;r. Its atliiiiiie.s are aiipareutlj nearer the l«ftl- 

ni'-ntioiicd ."p'-t ii-s tlian any otiier. 

i*i:i>< ii-'j-Li'iUNr."* .«*riNr.s Cope. 

'1 ii;- 'pi'iic- i< npreMiue i iiy two vertebra*, bnt i|uito rharacleriiHii* oor* 
of t!i'- I I'liJ-.ir s«Tn--. Tli«'\ iudiiMti- btiili liie smallest anil the m**?; *Ifn4^r 
.<pci :i- !•; ".ii" ;.'<iiu-. .\ .-»m1.iiii o| ilie vertelira wonbl iiave un aliiiti^t rxft<'. 
p.'n!.»>'i>i..il liiiin. tii-'i^h tii'* ariwul.ir •iiirfares are suliriMiiul, and. whaloetun 
in I... n'ht r .>;■•■ ii -. :i hiib- ijt . per tiian wide. The neural arch pr>.-'*crTc«l it 
v\'-\ I't I and p.,^-i--.-.i-. a \\» ak p.iir »d /yif.ipuphysi"*. Tin- base-* of the brokes 
lii.i]'"; ii} -' - lit '.i' -i*'- I'll' tln-\ .ire vir\ wile. Tlie lower ta«e nt thf ceiitffaB 
lj.k-> .» -'?■': .: i:i<- i'..kM l>»:i;:ilii-l.ii.il :iii;jb'. *Tr«'n^'r tliaii in any -spri-ji-j. an«l O"*. 
pi-. ■•'..'• 1 i:!'" .1 tii.n k«-i • a.' m 1>. li.k w k i n .-i i i. Ttie plane> ot the crotniv 
are u. •'•..> .-l.-a.^'bl. 

In Lim 
I.e:.,'-!i tMirriiiii I 7 3 

!b ,::.'. 1 V 5 

\Vi :ij 1 l» ^ 

l,> <i'.k I .iisal 5« 

• r .i'-.- •!: ip'plii -js Ii) 

!!'■ _■'.! ';■ '.t.u « .»:i.il 6 

Or; »i' ■;■'';''■ *■• 
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Tlii? Sju-rii'^ i-* <leiii(!»t«Ml to W. S. W. Rii.-5r!n»iihi»r;;pr, ^f. D., of ll.i? fiT* 
nil ai tivo iiuiuliiT ol' the AcaiUtniv, uml uutliur vt' iiitruiliictorv worki wc 
Natural lli^torv. 

I)FI.PHrXAPTKIll'S I.ACKUTD.srs ri)|K*. 

Tl>i> if= much thr hirvii-st spi-i-irs of tho jr»*nriJ». It is tia.npj on two lumNftr 
verti'hra- vvhirh have hii-u uiiiioil liv an e.\i)>t«.isis ainl thin s>eriariiti'i TL?' 
Mil' ijiiilt* fluii^atr ami liavo hroail iliajiDjiliVM-s ^d tar as thtir l-.i.-*"** in llcAtr 
Thi- arli«'ular sirt".ui"J an- aliout as liruail a- lii-rji, an-l .-li^rhtly ju-iit:ij.-.*I j 
ouiliiii'. not oviii'l nr ilisi-niil as in (ith(T sjn-rirs. The I«»\vtr .-urt.ive ;«ris»='J 
un (ili!u?c innli.iii an-U-. \Niili sli;^litly t:oni'a\c siih'S. Tlu- gt'iiirrul pr.ij.orti-.ai 
ran i"t' ilfiivnl frum iht- nii"a-»uri'uu-nts. 

In. Lia 
LriiiTtli tM'nlrnin 3 5 5 

IlriL'hlh arlUiihir ."uMaio 2 2 5 

Wi-ilh " " 2 4 5 

neural canal Ti 

" lia.-i' tliainijilix-iio 1 jr 

In a'l'lilion tn the almve. th«'re arc in the Museum i)f the A«"a-!»-niT «{»*'-.- 
men-! ot «i«u>al Ininl'ar an-l raiplal xerlehra- «»t' flii.- sjn-eies from the V-'urCf 
or" (.'umliei larnl riiMMiy. New .lerscy. Tln-y all helon;: to one in-i.\ i l.).tl *:*•: 
re|»ri-"ient iln' * har,iitvr-« of the speeie^ well. Tile Iun)l>ar<< .irt* all -tror.flr 
ki'ele«i 1m-1ii\v. aiiil the ilmsal" n.irniwlv rouiiileij. ami sli;'hllv ennodve nn f :i' Is 
si'i'*. ''lie iii>-terii)r eauilal. v\ ith ru'liiui-nlal anterii)r zy;;aj»niih\ "*i»-j t-ihiruli 
rather >iM»M «lia|i«iiiiiy-'«-« |ili-ii'«.l hv thf virli<al turannu. 1 th« r* f'»r». ri-'T 
this -ip' eit-J li» Tr«t«»-["h\ - with llu- remark, that it ii nut sn typ:«;il a* ifse ^^^t 
in'Mili":it«l <.j.»'iii'«.. whin- thi* pertoration is at the luiiiiUe of u l>iuai:. »fL 
«levtlii|ii'«l li.iiisvir-t' jinii i<s. 

Tlu- twi) s|"eci«'* wiinii ti'ljiiw lire a':.-i:/neil to lliis jjenn-:. inily i«n .lei-.iunl of 
t!»»ir ri-.-emMaiiie t«" ;he jiri-«ent iiue. ;i^ I have nut ?• •■n lin' catiihil \L-rttlra-of 
t'iihi-r. Th"-v m.iv In- i!j"U_'!h tn ri-t nn Im! a -li^'lii l-a-Ji.- — i»ut u> ti.rr are 

• ■ ■ 

exrri 111! ly i-a-ilv •ii'.tiii^".j.-)\i"'I am<'ii^ <>\i :al i»u-hi 1> i>l i»um * ol iilUer ^jir^.c*. 
I ifi-1 intire » iiUii'l«'Uvi' in lln-ir iihaliillfy. 

Prr iri:\ vfTiiirs ivunnni'-^ t'lipe. 

Tli;- i" a i.iiL-'- •^j"-! !• s. 'Iiiui-ttully of th-' j;i'nu-'. li"? tini-'Minis .n in it* 
Mi.ii • ii«- iK'iii.i'i'Mi- ••t" ^!.ll \ 1:i:lI. li i-* r» |ir«-Mi?i''l in the i'ol!i"-t;.irs '-vitf 
ili»r-.«! ari'l thrie I iiuhai- 'I'hrfi' %>*,' ilr-.-it- «.''ivi- a< ill-* Typo of i»ur liiak'n'tii^. 
Th- •■ av* tn';. ii -hi'iti-r i:i r» l.i'i'in tu tin ir i>th»'r ■Iiuien'iii>!i<i tlian lh««se ^tl AZt 
lit!!' r!.>->ii ■iiils'hi:'. ii'ii '.n 'h -■ rii" 'Li-X'TpMhi I xa- Miiiiii.an«l tht \ tuivt-The hri-fc-J 
ils.ip-'vi.;. "< - «'t i!.«' >;i nil- {''Ipiiinu^. The •■piphNM- are untfrlui.a!* I\ If-t. 
uni I'll- thiif !>! 'ill «pii :iii. !i' Im In:,/ tu the -iinif inili\ i-lu.il. Ariii .ilAr <<ur- 
t:;. .-- r-M'ii-i t!i:i'i iii^li. l.i'«:.il f.i- •■- i-ii!!i;»\e ivervw here auil ill e\t-r% -lirrc- 
ti'Jii ; !■■ . 'W ^'■' ^ iii»*i-! in ail nii'i.-i- enui-.tvi' ri'l/e. 

In. L:a. 
I.i!! j'h • I n'rij'ii 1 ;Mil:«r i ■ |iip'i'. ^i^ "supplii-'i J 3 

I'.p'li " 2 1''5 

\V;.l:li 2 Jl 

■■*'|. ■■ tilflii ■■■«■■••••■•>■■• •«•■•••••■•■••■•■•■■■■■••«•■■■■•■•■■•■•■■■ ^* I 



. "^ 



:.i- I'i'. 2 J' 5 

I.« :i.'-: .-.nr .iT "t I »" . < r ii. hv .'iual 

Ti;' I ..:■•''> ■■ *'i»'';' I'ii-- il -urfa- •■' i- li--; m.irki-1 aiitl inori* ::itrtTuple4. 

I / '.%.".■■■!" I .•; .1* ■ «' I : L* - ''i-i'i Ml any i»t!ii-r "pjiir-s. 

I»; r 1 M •• 11 ■ f I;' "• IM« hIN'II <'"p'" 

'I!, -;■• .' - ■- iii'«'l I'l: T'.\.. 1 iin^'ar vi-t» rhr.e. wliirh ri'-i-ml-le tl>o<ir of P- 
I . I, r • 1 . h '. ■ ' 'i^ ■' !• 1 1 I.i i'l_\ . '• i; .I!'- lit niu« !i larj>T "••i- ii:.il urt 
I ■ r,. • '■ '. •' .': I - ••' ri_' i. 1 m -i'.- l.i • . Ifnw i'M ihe hii-'ii in Lm-. a- i« *'-vn tfi 
I .,,■.■:• ^:- ■ -. T;.- 'i..ij"i h"^ •' ^ are \e! \ wi'ii at the iM>«' . lentruin m ./b 
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cutting. Roots of premolars compressed." (P. 152): "Two teeth haying 
crowns similarly though rather more symmetrically formed, I suspect to haTe 
occupied that position," i. e. " between molars and premolars." 

The premolar first mentioned is about '8 in length, the crown slightly striate. 
The anterior molar has two roots, which are united some distance below the 
crown. The crown exhibits no denticles, and is not more elevated than the 
antero-posterior diameter of its base. This tooth, as well as the other, is of 
small size, and indicates the smallest species of the family. 

The Pontogeneus p r i s c u s Leidy, which I referred, in accordance with a 
printed suggestion of Leidy's, to the Zeuglodon pygmceut Miiller, on examination 
proves to be a Delphinoid. The species of Miiller is not only generically dis- 
tinct from Basilosaurus, but from Doryodon also, to which I referred it,* if it 
be regarded as established on the cranium figured by Gibbes in the Journal of 
the Academy. 

DELPniNWjE. 

Among the vertebrae of the species of this family collected by Jas.^ H. 
Thomas in the Miocene marls of Charles county, Maryland, may be recogniied 
those of five genera, as follows : 

The caudal vertebrae broader than long ; lumbars, sacrals and caudals nearly 
similar; diapophyses of lumbars and caudals flat dilated, the latter with 
vertical foramen Delphihub. 

The caudals longer than broad, slender ; diapophyses broad, of caudals per- 
forate Delphinaptibub. 

The caudal vertebrae longer than broad, lumbars and caudals with flat diapo- 
physes which are not perforate Zabhaohib. 

The lumbars, dorsals, and caudals elongate, narrower than long; the diapo- 
physes of some of the lumbars and of the caudals narrow and spinous, and 
not perforate; epiphysial face plane Pbisoodblphihub. 

The lumbars and dorsals shorter, the diapophyses of both posterior lumbars and 
caudals narrow and subcylindric, not perforate ; epiphysial face grasping 
the epiphysis by four processes, one opposite each neur- and one opposite 
each diapophysis Izacamthub. 

We find a serial relation among the Dolphins of this period, and exemplified 
in the characters of the above genera. In Tretosphys the diapophyses are all 
flat as in Dolphins, generally many of the caudals perforate, with a vertical 
foramen at the base as in them. This is succeeded by a genus in which the 
blood vessel which in the former passes through this foramen runs round the 
front of the base of the diapophysis. In the next form some of those of the 
caudal vertebrae are narrower, and the posterior subcylindric and spine-like; 
in the last genus of the series the diapophyses of all the caudals and many of 
the lumbars have the same spinous form. There is also a relation of a similar 
kind in the forms of the beak of Miocene Dolphins. All are elongate, some 
very narrow and prolonged, and some a cylindric beak only toothed at the base, 
(Rhabdosteus Cope). It is an interesting object of inquiry to determine 
whether the relation of structure of the processes in any way coincides with 
that seen in the muzzle. 

A point to be noticed in our Miocene Dolphins, as compared with the Inia, Be- 
luga, Delphinus and Phocaena of the present period, is the universally increased 
length of the vertebrae of the posterior part of the vertebral column. Those 
species named here Delphinapterus resemble in their dorsal vertebrae the Belu- 
gas, but the caudals of some, instead of being shortened, as in the latter, do 
not diminish in length. This points to a more slender form, and with the 
narrowed diapophyses and increasing thickness of the epiphyses constitutes an 
approach to the Basilosaurus type. 

* Proc Acad. 1867, 166. 
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Tbi- rollimln); nolti an tbcM *p«ci«a m*; b* in plftcc bcra. 

or tlie lUliean i^liktctlcft iliirc U ■ Ucktop la Ui« IIbmvm 
Aekdviuj nf lui Inditldukl of ttilrty-aairu r**!, aud b tmau* n>a4l 
■i(t*«n fitl )u UnRih, indkniiitK " to"' of ■iiij'>«>|rlit fctt adBlt alMt fl 
•cuialn in the UiuaDm RDtftcr* Calltfi!, Kev ikuiiivlfk. K. J , nrw*r - 
Inciiei la btlgbi, kn<l tK a la. In wlilib, ledicktins aa lAalt t>r frT 
UtiKlb. A 7uans inilliiiliiiil uf 46 f»vl IIdf in<iiiDrnii*nl, •■■<[• n< 
la Ibv Uuteniu Caminu-. ZuoioKf- Cambridg*, Uui. Of tbii tiidtTl4«kl t 
•borUf itir* ■ dMnlUd dMt-rlpilnn In au fMtj od ib> upacin Utk* ' 
4]i«rlni>u>i, ii jir'trnii a iiir»»)[ ncrumion. Tbe iiliaUa|[c> of ibi ■ 
hibilrd ID Impnrliiet diffcrcaee from iboM afO. aoitfalia. la i(| 
bSBbci ruptcUit); 1—0 — a — a — 3, wbU* Cuilnr gi*** iCia*. foa*. 

Tli« t^vrki of Anpbilua ate lirleflr notieid in Uir prMval «amb« 
Academy'i iirovrrdLutri. Tbr/ will bt mni* full; duelibril ikoM 
flUitrliilnt |>Tr*rnl la hand. 

A arcaad and more full ciaminaUoa of the akfJctoQ af tba Kag 

oa pb; la Co|ii!, furnlibu ibr fallowing addlitonal i>i>lBla »mi ehaa. . 

Tba *pfc<ai«u i» jaang, and mvaauri't lu iu pr'««Di •'mdiUvB, 34 ML t ' 
ha*, bowfTrr. lull a i;OD»idvriibls numbct uf caadal KTtcbne. and fivB Ba 
pattrHur pnri of lb* voIodd, of Inlcmnebral t-aruUgra atoH ; mM W ttt 
Iba ibriublnK of tba tartilair** prritarrad. aud Ui> lacinaa ttt ivag^ vaaM 

S«rbH|i» amuuul la vifbt rnft, K'*'"!! *1 '» *'!- The aurrlcd I'dkiIi af 1^ 
r»t line meiiurBtnpiit, wbkb I qaoi«tl la mf onginl ileaoipUaa, I* aa 
donlit on •laticrTaUoa. 

Tli* plfiiold proott la niar||iii«d bj an angular promintBr*. tbv radisiMt 
nf the coracold, ptetlid; ai In lb* 31. b ra ■ II iaa «i •. Tb* dba^xrrAfa* 
of lb( alia* li ■ Rat Tcrllcil jilat*, aiKiidlnt fMni ufifAaK* U» baac mt 1l> 
ftramm int-Ui l« n{ii>a>ilf lb* W iilral |>uiDl o( th( )|-inal ranal : lafaHw pan*- 
riot bUlliitr nf tbe alln« bToad, illRbi); Fnocatv mMlallj. Tlic ««B<tUa » 
pKHllar in ihc •tronif BDiUlar itroceaa, wblcb nianda (tub txbiad tuaadUa 
■iJf, iirujtclint a* f ar aa tbe rond}'!*, and w pa rated frnn Ii Uj a •]'>),-'■>■<• 
The third and fourtb cmlcala ai« unllrd bj iha nental arch. Th. i, ■,-■ 
la (arj broad at tbr Mtrtnill; ; length 3T lui'hBi, width at ooil. R ;:i t, TLi 
orbilal priicuiira nf Iba frontal bnn* ar« nnt contra cl»d at lb* rtifnn i<a n 
In U. 1q n g i D ■ D a, bnt ara more aa in BalwoopLrrn : entlra widta em aad 
wlibia rdgc of otbit, 15j In. ; Itngib la Tcnical plata nf tnailllaij 31 U- tk« 
bainiin niritnrta two fvrt In lti)|[<''. >* l>>a(li, wlIJi llir** tonior eoarM biiMk* 
Ita bill* li uue turre ; lit Itngib ia Rptrallj twitted. 

Tbi turtle* li probabi; uae of tbe Urjtt*! nf tfas Balcald*. 

The Rai-bHf hilna r a b ii * I it • I* admitted on the aridiaea of a raaw al 
tile under jKW Id Iba Uuaeiim Kinder* Collen, wlikh i* of pcenlkar ftn^ 
and cloirlr rtjainhlct tbe Sgora bitiq bf LUJJtItorB of tbat portion ot tftta 



A»gv»i ilh. 
Tba rintilont, I>b. Mkvb. in tbe Ctuur. 
EigbtiMn nuonben pnaeaL 



TSm. Camut, V]a»-PraidM]t, io tbo Chiir. 
TwtaXy tBembsn pmcnt. 
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Notice of MiiM eztiaet CETAC1AH8. 

BY JasErU LEIDY, M. D. 

IIOPLOCRTrS oRRgrs. 

Prof. F. S. Holmes, of Charleston, S. C, has recently submitted to mj ii- 
spcction a roniHrkublc tooth and the fragment of another, which I rero^lit 
as hiiviiijr helonsred to an extinct pcnus of Cetaceans, characterized undertki 
namt' of Uuyhic%tu* by (JtTvais. from similar teeth derived from the miocfM 
and pliocene furmatloni; of France. The tooth, indeed, heftra a near rcflCB- 
blan('f> to that of //. crttxfuhm, represented in fif^ure 10, plate zx, of Gerraa* 
PaK'Oiitolci^'if Fninraise. both in form and size, bnt is more curred. in 
respect reseniblin;; more the tooth of that represented in tig. 11 of the 
plate. IVfif. Holmes' specimens were obtained from the post pliocene foi 
lion of Ashley Kiver. in the vicinity of (*harleston. S. C 

The mori> eoniplete tooth has the end of the fang and a ^ood portion of tkt 
crown broken away. The latter was worn away, leaving on the samait B 
broad, flut. dis''oi>l:il surface. The enamel, where it remnius. forms a haad 
eneireHn<; aboui one-third of the crown, about three lines in depth, and oaff- 
fourth of a line thick. It appears to have been ru^rosc loni^itudinallj. Tte 
fanjr. a strikinj; ehararter in the teeih referred to //o/»/owfu*, it fas'.form, f^ 
niurkably riilnist. and Inr^e in proportion to the crown. It is straight at the 
bottom twii-iliird.<. but curved towards the crown, so that this appears to kt 
obliquely implanted upon it. The interior of the fang is pervaded bv • 
narrow pulp cavity of irregular diameter, from the existence at itf sides af 
nodosities. The part constituting the technical neck of the tooth is fecblf 
constricted. The measurements of the specimen are as follows : 

Length in present condition in a straight line ■ 44 liacf. 

Estimated length of fang restored ^2 ** 

Greater diameter of fang 19 *- 

Le.'scr " •' IKJ •* 

Estimated diameter of crown at base ~ 8 ** 

The fant; of this tnoih appears to r(»nsist of an axis of dentine ahoat e^ial 
in diameter to tlie crown, and its great accession of bulk appears to be doe la 
the ceniental laver. 

The second specimen consist.^ of the fragment of a tooth devoid of crowa. 
The tooth has been Mflittle greater bulk than the preceding, as the diaaHir 
of the remaining portion of the fang is 2<»3 lines. 

Ahnii>t iniiufdiately ufior th** ri-cepiiuu of the above sp^^cimens, quite aa- 
expiM tt-'llv iLUii purely cuincidentally, I received, among fouie other cetaceoai 
renmin.x. afioiJMT tooth, nftrable to //«-/'/"••• /mj, from my friend. Prof. Wyniaa 
of CiMiil-ridgi'. Tills &:pfciiiien was ilerived from the miocene foruiatioB il 
tile vii inlty of Ui'hiuond. Vh. Tlie tuoth \i much larger and straichtcr 
throughniit tliHii t)ii> bettiT preserved of the two preceding Kpecimeni, aad 
may ptTh.t|»>» biluuj: to a ditVirput ^pl•cies, — a c<»njeciure which is favored il 
the f.ut that the tooth was uUo dt-rived frtini a ditTerent geological for* 
mat ion. 

Thi' I Town is worn off in a blunt manner or t^omewbat convex disk, aboit 
9 lines in di.tnotcr. and is encircleil by a more or less worn and broken haad 
of loii^ritudinully rugose enamel, varying in depth from three to fire liBtf« 
and on«-third of a lin** in ihitkness. The fang is broken at its end, and ci« 
hibii*s a long coniiiil pulp cavity, lar^'e enough to introduce the end of ikt 
middli* fiii^"T for an ii^ h or more. The fang in shape is fusiform, exceed- 
ingly r>ibu«t. xtraift^bt. and somewhat i|<iadr.ite. As in the other specimeai^ 
it is I oMipii-<i-d Iff a iii'niinal aiis near the diameter of the crown, enveloped 
in a hu^f ai-' umuhtiion of cenientuni. The length of the specimen in a 
•traight hue, iu its pnseut con>litiun, is Wj line::. The fang in a restored 
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inchoR lonrr. The hrokpn end ia 8 lines wide nnd 1} lines thick ; the widcit 
and tiiirki'St ]»art of the mould near the middle of the length of the toutb if 
lU lines wide and 5 lines thick. 

The fiin;.'-H tif the teeth do not continnc of the same width to the buttom.ai 
tn the tffth tif crooiidiles. and, as I lielieve, is considered to be the cftff il 
J/'//'f/r"<fr/rf/.«. hut from about their middle thcrrontract, or hecomc narr%>wffr. 
as is ordinarily the ra;?e in m:immal*i. Indeed, one of these teeth is>.datff4 
mijrht ho titkrn fur the rsmine of a I^njuni'ninn, or sabre-toothed tiper, Il 
the fossil the liotioni-) of the fan^rs narrow antero-po^teriorlj, and b*€«m 
thiiiniT from without iuwardiv, and thev also curve .<<omewhat in the Utttr 
diroetiiiii. 

The Un\jr fiin^.') of the teeth in the fossil, and their berominfr narrowed it 
bottom, at first li>d nit? to Huspect the sperimen belonged to a ditTert^nt geau 
from }ffjtilu!i'iunm^ hut a view of fig. 1, plate xii, of Prof. Owen's roono^n^ph 
above mentioneil, seems to prove hv the appearance of the succesdional teelk 
within tlie jaw, that the fangs actually become narrowed towards the bcttOB 
in that ^rnun. 

In thi' b«'st preserved tooth of the fossil, the enamtrlled crown exhibits Ikt 
same shajie, familiar as the charncteristie form of that of .lfryri/<Mia«ni«. The 
trenchant borders of the crown are denticulate, and the enamel is com|»arBp 
tivrlv smooth, or oiilv vcrv tVeblv striate. 

• • • • 

The contracted condition (d* the bottom of the fanj^s of the teeth voald 
leave more .<i|tace than there oiherwiiie would be for the deTelopment of sac* 
cessioiiitl tt>eth within the jaw. In the fos^sil the remains of one of theUtUff 
is .<>i'en at the lower ]iart internally of one of the functional teeth, and SB im- 
pre^HJoii in a curresiionding jior^ition of the other functional toutb iadicatti 
a similar occupiint. 

In the provrri'.--* of the surces-iional teeth of M^j'tln^aunu^ their §0010111 
first appeared at the margin of the juw internally to the teeth in fianrttoaal 
position. In the course ot growth anil protrusion they excited absorptioo is 
the contiguous bone and fan;; of their predecessors, and cnntiniiinfr to ad* 
Vance from within an^l beneath (in the lower jaw i. as it were, shouldered Ike 
latter from the j:iw. A third tooth in M':/'ih'f,inrut appears to b.i.Te oo<*upied 
a pii>iiiuu internal to the second one, before t)ic jirotru.'^iun of this from thi 
jaw. 

The outer [lortion of the jaw bone retained in the specimen has an averaff 
di-pth fmni the alveolar border of 5 inches. Its outer surface is a vertical 
pl.iiii'. roun'liii}^' only near the base. 

The pri'sent opjiortunity is an appropriate one to make a few remarks on the 
Ami-rii iu> :i!!i*'-«il .'/•■;■■•'"■•''#'•/*. Since 1 have had the opportunity of inspectiflf 
till r-iiiaii-: ot tin- remarkable reptile from the jrreen sand of New J«»r«eT. de- 
•JiTii'i i by l'ri»t". <'«ipe ( l'ro<'. I "*'i»». -T.'i ■ under the name of /,.W.i/»* atputumw. iB 
nb>.»-r\ in-/ tbi' iiiriiji.irativi- unit'urmity of the teeth, identical in eh«racli»r with 
tiii>e iif M /!•' ■' "T'M. I iini more strongly impressed with the idea that the 
t«*"(h 'if likf oli.ifie forniin;; piirt of tho<e reft-rred by me to IhnoH*.n, aloBt 
bi>liiii/ t<i this ^'iiius. Tin* other'), ot' which no ri'jiresentaliTes have beca 
discoM-reil or re«Mi-/ni!';ed us lielon;;l!ip to -V.;/»i/'w.ff/r»/* or Lariopn, most prfr- 
b:ib!y iridi< ate a •ii!>tiuct ^'enus and species, for which 1 propose the oamt of 

At MI.V-«'1"»N' JiIi:AMil«i. 

Fitur*' tli-finvi-ry iiiiy prove L:rLtpx and Ihnotf.n identical, and, judgiBf 
froMi ihi- I M'liji.iri-oM of iorri'.p<in'liri;r part«« of the jaws'and the teeth, will 
bi' t'tiind ;<i b>- iii-'.'-i- i-]<i>eiy aiiii-d to .f/"/;/"«-i>/r//.« than was suspected. e?tB 
shoiil'i l!ii V ri'it priive to be LTeiiiTit allv the same. 

It i^ i-ifiir. tT'iiii an •'.\ainin.tliMii of the antiTior portion of the mandible of 
}f-f-il..a-i'ifi* ibsi ribi'.I nml ti,:urrd by Itucklaibl, t'uvier, »'wrn. etc.. that BO 
sui h ti"ith ,1* ihii"' now refiTn-tl to .l'i''.'v""/"'i occupieil the forep.irt of tht 
jaw. Il is ul.<u prubable that the upper teeth of Mfifalotaurut and of ill 
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brra rannd in ilm trUaak tpJ aaodstnae nf Prlsre B4«*rd*» IiU»4,k>«* 
the timt I'lirin U> Uioii* oF jtfrjfuiutauiiit, /J dm Am avd Imlap^. Ilal b*f», ■ 
far M WK liii>g tbo rorrnipoiivliag f*iU fur c<mf*r{M>a, lb* t«aTisU«M 
c«a4ui. TtiD rviDirkatilf de|itti of tb> doun b«nt In r«Utl»ii iHeA M 
loafUi lu Halkiignatluu, Inilli-iitr* & rorm o( hiail *rrj 4lffrr>nl fnm tkM af 
Mtjinhmaurai niirl Iti Amirican TB|ir«iicnlaIltM. It Waa IbU UDii*a*I rtUt— 
of i)*]ilb ID brudUi wblch ind <bb to latpect a tntm of brad more ld acoat^ 
anr* vltb tliat of th* «kr[>li>n nf id upditbt aolnial, and Ifd es* to aak ^ 
(|>r«U(>a, "wiw tb[> aaimal i>r<>l>at>lj> avl oa* ef Uiv Mpad* Kbich na4> Ma 
•o-calUd tflnl imlui nT tha New Hid ^pdnoae iif >b* Tail*; u( Ite Oi» 
DtctlcutT" (McaJaur. Ac. Xac Sc. IBM. SIS > 

Suhoquvuil;, til itAinlulDK lb* rvniaU* o( thlkatmiirtu, tba 
r«|inti>iinlHtiirn nf /fBaaodin, from tba {nat illaprapartkio bctvev 
and biod paria urtba bod;, 1 waaled "la intpeRt Ibal lbl> crtal harWn 
K«ard *u<tBlowd ilarlf In a >*nii-ai«el p««Ili4>i> od lb«b*c* liinOcr • 
and tall, whllf) It liiwiad on planta gruwinf npo« tli« •horei of tba ■ 
(Crcl. Kept. «t the L'. B. 1B03, DT.) 

Tbv igiuilna ttt»tn'\ to Aviup* «ihl>iU «T»a ■ br yrraltf dtapni, . 
batwrvn lb(i forn and bind llnbit tlian tn ffjiAwMwix, vbitfa, lofwtkac ■ 
)U Ioh): blTil-Ukr clam, etc., ■Dj[CEltMl tn Ptnf. GnM a ilnlU 
badf Is tliai .ir Uodrmmrtu. nii.l a utt of lb* hind llubt kb aU 
n>t*j i>r (tie HDJmul anaUKuut wltli Ibal in lb« *aRl« jpr- A. >. 1^. t*«4, fl 
TU« citrnurdlDBr^ dliptoporiton brtvccn ib« furs and bind llmbi of j^ ' 
wblub B|iprAri tu nir *n rUncij rvlnlad irllb MrgaUtaitmt, laa^a m* 
foel iliat thi rrmaliig di^tTtiliH bj- Buckland, ('iiil»r, Uneo and eifcant,4 
aUflbuied tn lbs iboulder of Jf. SutUanii. pcrbapt, at l*ut Is ^a/t, ^^ '~ 

Ut thn pilrU. ir Ui*r In wboU or part do not bcJoDK to otbrr aatMAliL 

tb* bumarut of /.(V-iju Iwvn found i*i)tat«il. 1 [i»«rr oanlil bai* iliniiifcl iT 
aMMiating it in the aame ikeltlon witb Ihv bag* boa** of iba bt»dar «•■ 
ircmli; til tbat aniraaL ?»ba|ii, wbru tbit gtrat dlipiopurtiun can w a teti 
knawn, )1 mar Im dltroTvrH Ibat tbar* tilit tp«elm«ii« of trwaiat of A* 
(irra iimh* i>f MrfoUtavnu, frum ib> Wnattltn, In tba Brtllati or ntkrr a^*> 
UMt af BugUod, vbicb bcrftofore bar* exdl«d »a im*p'Moa ^ to ib*ii m» 
raUUont. 

Ttrahoonrtii, fioia tba uppsr Kraptr, lolba rititttl/ of Slattfari. doolM 
by Uifvt (I'alKunlaiiTapblcB, leA»-tfl, t!>t). approacbcd tttixfmMimi mmi 
In ttai iinipurlliiD* of ll« fua, at w*ll »r irtoaiblcd 11 la tba fnra <if M* 
toalb. hut tb* feuildanlarrbDiiaof UiaUtirr Uann itlll abaitet u« diav« 
Utaa waald rtlala la tba fnaitl Mailllatjr of tbe lormu- 



■•muto M C0I08AVBOI at OUb««. 

8T JWI3-n LnUT, M. tf. 

In a ■atmnU'on Vmaimum and Ibr alllol tr^utra, br Dr. R. V. t 
llrfiad In tbf »Kvnd lolumo el tb* ^niill.f^iaiao CqoU'lbiiiu.n. lu 
tlw antbut dvMirlUd (umc i«tb ftMm ib> (tucvbc rumaiii'a (<l A 
ttouih CaMlioa, whltb, tram lli«lr Riarral mcuibUnca iFkili tt»*> 
rw, bntli in InrM aad ouuJuBrlluO witli mMuu haw*, be nfxriaj 
witb lb* nalnr nf f:<r>aauarw Botnami. 

An 'laBlaatlon of ilu Mmclun nf Uicaa laatb ftviti Ui Ma tb*t ttaf I 
tonffrd tu a fiib, Tb* Iiu4jr of lb* crcwn I* cunpoMil of a rvmi^tt 
4t«lin«, inTialad. la pla** uf •aamcl, villi a tbla Ujn uf utinnarj t 
Tliara i* no pulp caf 1^ In Uic intariw : nad in the ooMplrta wMk, tV« e 
la (nnilnniiiM wltb a nttint iiatMoi laag, rrMinlilUix In K«i(nl ■ 
ihM nf tba tcelli n( J f iMaiaa n n. 

A abort tin* ilnoi l*rot. t. 8. Uattata labmlUcd In n; eianloaliaB 
dmlMf bww of O u mmamt, Inbadd^d In ■ bliKh of wiU» •«««■■ muit, A 
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My of tbs I«lb in tbi ilectAr]' linnc alinvc dMDtibt<l. TlivcrinrB la alffat I 
tuof ntul four and a ijnulet la dJutmBler ■> baae. Tb* Ikrs •ihI h»cL jwn 4 
lb* rtibuit nntoai Ttoa |>rt:wt&t MiocnTltlo*, u porlloo* of c*i 
ofliT Ihv »tivi]illii|{ (il ii-rih «illi ftliKtrirliua of Uuir h>ca- 

Of tiiD ibi-d croHDi lu U» naiEHoi, Itub tb* mwi* locaUt;. tfoa ta »f M 
InntC hf 3) kQil 1) la (Ilnnisttr hI ba*D ; Ui* ulktr Of lUut* lunf by >| •>< ]| 

The mnfnimi nf tbi Aeiulonif bIm coouIb* two tptciiDctti ca»«iil 
bItvoIolt rrunKuU of Ian wllb l«etti, of Ilia lun •nimal, fi 
Cu., K, J, Tbc* frurn {>n4vnt*il tij W.J. T«jrt«r,and an-rcpulMl to tL 
obtnlatd from iliu prvca itnil. 

Ud> ufthf (iicclmrn* li 3} Inifaea lonii. aad ccalii1s< ■□ ulTfrnitli^rj ■^ 
«nil i(in|it;r L-atitir* fur ■ilvu'RfliMiAt lnnili. Tli-'---* -■"- • 
furmerlf nr-iiapjinK It> pouiian \v\ng comptrti-i 
of Lbn ■■•nclmeo U ralint. lU ctuwq li T IId' • < 
llilnlnnd GItb «at)11o< fur •iicc4o*ii-niLl i#«ib u 
nor arc the (Hagi iriiicb ui^unpilil (htm au i->ii-< 
Uiuth bo* \a Ctown natilalvd. It* tiue bvliih 

wbattisr b/trotln^Br wtintbcr !l li lh> rvu 

MCoiMtciiut (ootll, I cannot dsurmini. In Ui 

eotirpJ.T {irDdnitcd. aoi it> (kng U olnadf ai^ 1 

(ba bnf uftba fuRniT luotb whtcb iu-cu(>t«l lu i-.-,... ., ii. .1 

Ui( crown b )hi>rl. but tb* fauR n>tBiUa* viifa a lu^a t-»ii,i- '!'>" < 

tlic slgliiti ttiutb wu alig ibcd and tlia buif 11MH7 vbtilrralol thru 

MnilUii. 

Tb« •Riallfr alirulnr fntirnivoi it 1} InekM tunit, and euDtaibt M 
willi an inierTcalng caiiiir lot a (urctuiiinal looi^ fUAir* aa4 M 
iwn Iwtii are ibo rcmBiu* of oUier cbtIiIu. 

Thuutfb i bat* an amnion to ohMic* oaniM, j'* >b* nam* Ow n aaM 
irittiaoilj «ruD{ and iUbia Id oaiilvivl. ■«|>*cU[)t al*» a* tharv ts « « 



alW ai*» a* tu 
r tii« MMe or C 



Kdln fie*. 7,8, U, pi. 1 






> carol irnroaa rrptitewU)) tin nam ■! rl T.^^-^m.m 



• bar* b(4n a fiih. Tb« bus ot lli> >pr«l»ca pnaajiu 

•mdlliufl, bal tbu I (upFft ratbvi t» (mi tJkn r«T««li«r«tu- 
I faaic nnl ti*ia ablu In oblala « lei^luti %•! EiamiiM U* <u > 
Ai ibr nan* TWnwifan bail b«sn fntioiuif iqipniprlauil >' 
nri*:i>rntt, t would I'ruluMC la all'r Iba KaiHt apjiUail lu 
tb* (rmU helotifTil, lo ibat of llirLoTOHopcia. 

AujH^ Itith. 

The Pnoilcat, Db. Havb, in die ChMC 
Sixteen nonlMii prewaL 

Thv PntutoDt, Dr. IIav^. in ibe CluUr. 

mitjr-dinHjnioixibonpiewtil. 

I Mown. UmIiu Kmltli umi B. WntfirhoUM Hawkinc mre c 
inrnibon. 

Mr. ItAlph TUf, or London, wu ckcMd a oorrr*|w>tM]mt. 

(.In fnvorabtD rq»n of Um CoinniinM. ibt follvviBj pftpw 1 
oidowl to b« priniM : 
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The Pre:ji(lent, Dr. Hays, in the Chair. 
Twenty-two meml)crs present. 

Sept Sth. 
The President, Dit. Hays, in the Chair. 

Twenty-eight inenihers present. 

Stpt. 15th, 

The President, Du. Hays, in the Chair. 

Twenty-eight members present. 

The fol lowing jKipers were presenteil for publication : 
Extinct Miimmuliiiof I>aki)tii and Nebraska, inelurling an accooBt 
of someullieil furnis from other localities, together with a f>yno|iti0of 
the .Manimalian Uemains ot'Nortli America. Illustrateil by twe&tr- 




SvnDpMs of the Extinct Batniehia of North America. By Edw. 
D. ('«»pe. 

Dr. Leiily read a h'ttcr from Mr. 15. Waterhou>»o Hawkins, pro- 
p4i.«in'j to erect in tin' Museum, at his own ex|)ensc, the f<iAsil rcniaiii* 
of the IIadr<»saurus to their natural rehitions in the Hjrurc of thai 
^rcat Dinnsaur, in accjmlance with Dr. Lridy*s d<*scri(itions in kif 
Mi»nf»;:rap!i <if the ('retac<M>us Reptiles of the United States. 

On h-avf Ijcini; granted, the fallowing resolutions, oifered by Dr. 
J. L. LeC*«inte, Were ailnpted : 

That tin- Ai'adi my accept the proposition of Mr. B. Watt?rhoiif» 
Hawkins, to in'ct in this Hall, at his own cxik'hm^ a restoration of 
the >krlili*n ]lailri*>aurus. 

That tlu- thank.- of tlic Acad«'iny be respectfully tendorttl to Mr. 
Haukiii>for \\U liberal otfrr, and that the i'urators be instructed to 
furiii-h to him cv<ry facility in the use of s[iecinicns in the Mii^eam, 
which till- nmsl liberal interpret ratinu of the Hy-Laws will |iemiL 

S,pt. 22./. 
Dk. Bi:iiu:i>, in the Chair. 
Tw«nty-f«.uir mendvrs pnsint. 

^Vy/^ 2!»M. 

The rri-i«hnt, Di:. Hays, in the Chair. 
Twintv-f iur nuMubers present. 

[.Sepc 



•4fV«At m^r-ry* t 



l^.. 









vT «nnrD Lun, m. b 



. l»«nMf«l Mi4 fa.— ^ M* I 



k« l«MV- »• MIM4M IM l^yilMI on »• « 



V- »• MIM4M I 
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am—, tt0^K%tk. I 






■f— » *— .* *^ i'^'% ^mmk. w*N<» «m«w3mi*»I«Mil 



• M *• Iv*— rf«*>M»«. Hi I —■> »Mf »■»» ^^ |p». 
^i^^aH — m^ii— M n»M*iiAitaW*akM«MM« 



MC PBOCKKDIKOS OF TBR ACAnCHT OV 

fnri anil ktt nii*uiirMiicnl, bdiI iIi* he'ifbt i> aiaklly Ditt* li<w tli4« lb* h 
Tb» root i>&rtatei of the torm of tbe niiUlDa of ib* hiue of tbc ctdw-d. »« % 
nnrs vrjiiorn ami U flal or tmntvorwl; concnT* b«lt<i>. 

Twilvn (iiftiTlninUs uf tostli of Ptfif*ndiH JFtrniRi, fn>m tliv rrctMv^ol M^ 
■untliin of Alitbsniii, belonging to ibi' Yak (Nillt(* Hawina, kmv* b«« ■*> 
nllleil tti n; exaintliHUniii \iy Ur. Wlllliun M. Oslib. Aiiiun« th^ a^n 
Iho luveii tiiiiih or lh« innniiu I bavK (Mo, kiid UrRvr ifaon - - --• 

•- ( Urn a ..... 



If<I hi bikniDK Urn dflriTBtl fr»iD IVfrr Co., Al>h«Du^ Tbt fem 
■no puu of tbn Uttntl »i|ii back bonlu* •>f Iks orova ara brakcD «>ar. h 
tbs |»r(«ci I'.nuJiiloo llii> vrnmn hai m«^BTV>l a lilUa om t*a )i 



tn bpijfht. Tbp crii>blu|{ inrtacs It porpoflixv 

Mnm lh»n lu tbr iinallar i*«Ui aitribuifd in ilir una (fwcwa, bru >t am 

ualfoml; puti«ii, nr Irw cinaDiIrd 1at»nll} at Ibr Ijaw, Thi boi 

(iHiarior * baa alas ar* )eM sVirnpt or ilnQiie^. Tbr unirnrB niii.'. 

a crucial rld^c, of wblch th* lateral nt-111 ar* t»(i*i dlailui^t as J ii i r 

t«ri>-1a(«rttltj. From tba urndal rid ec. quid sruui riila**! •"juail; 

dlinfv, braneb In (bcir eoanu and aUlmalalr coojfila laa nor rkiiv-u... ^ > 

tb« bue af ih> ETuirn. Tbl» rftk-iitailiin bai ttip itnaiMi lirvaUUi ai ii.* *.im 

nrib> Lirnwn and 1* tvaii itrri'lo|>i«l ai ihv fi.rft»in. 

Slatrtn tenlh Cinia Uoiootoiro, Alabanut. cihlbll a gradaiinn in aUt- (r«M li« 
ihau Uirti.fourtb) thai ot the nboi* daicrtbad tpcdnun Uawu tn ua* !da* 
ini»n> tban a fourlb ot iu djatu*t<r. Tli# *)-(oltW«* {irtMnt n i*ai«rkah)* ^^ 
ilitad* tbronubnul. Some are proportiunatclj wMor foiF aud aft tban MhA 
and Ibv ■mallcit mr purpiirtiuouiolT biibsr titan Ibv targrii unx. Tli* -I'ltT 
or Ibe bait nf th* ttuwa I* rvulfonn, wltli ilir rtkUun uf khv \enger tmt 
ibiirttr iHamairr* i«i7in|{. Tlin larrtit (ptcimm bai ibr rri-.iaa an iMch tad 
• half wldr. a IIiUb nvar tbreo.foarUi* of an laeh fon ami aft, auii aI.4M bMf 
■a Inch In bcigbt. Tbe «1ijm nf tha crown ^Tjiaad al the l-ao- lairrKlijjM* 
rar«-|>art (om* n««il;r ■ uniform ilopt. aii<l Ui* t'siii Furiii<:> ilupei Wlto 
•Ina*, wIiIeIi fonnt a bniad triitoirular depnaiiua. Tb* lang i* fourteea Dmm 
irlda. KTPn ltn*« fon and att, and thrar lliica lu •Irfih. 

Thavrawu nf a nvilian tlinl luiitU of il]ii tiriM. iinwnrn, aikaaBm aaMt U 
llnr* wide, 7} fore and aft. and U) high. The imjillEit ipMimrn kaj Um uwn 
T Uaea wida. I4 Tora and aft, atti an rj|aal bciir''t- l** *•"' latarvPf apr*^ 
H0Tiiabru(rtl,>«t|>anil<4 than la ib« otbar*. Mvilol tli< ti>pi-laiana n i iwi 
aad vihibli ibi- cfaaraiiitialiD ri<I(t*t of fbv i-ntni In a ftribiut mannaoL h 
tt>»e iiiriliorui lb* voaraiv rldgvi arr molnil lutu tt.<' irtlciilaoaa ^bA 
■ailtvr uc nrHi*r lb* lauinll than In tb> albm. In iiik fj-'ciiuta t^ mVB 
It tinoiith nr <»1i>l1ir ilrrntri nf ri'tgn, frratnliojt ih* 
anntPil in Bkl 4, i, pi. lu. nf UUnB> titolng; af S 
" uatranl or lnvani(d*fe t«*lb of FtftAr-Jiu. 

A«rm frKimmi ol ivelh in Iha UnMnm of tht AfaidMu',11 
«jihibUtlwBam« cbaia.tt<n *i]imaad In tbe4Mert|itlunort1iaii 
■II prraaul as nnmlMahraliJa iptdll* lULrnaM. tlinaitfa Tn'^■-'"- t- ■*■- r ■ ™ 
liuMi of Uiairiluinattr. Tb* larnit tMcidM4i h«* tht i r. ' 
Unu fnra axl afl, utA t Una* biflt. Tbi root la an Im ii 
an aad aiarlT 3 llaaa thlnh. A im:nod ipeclnHn, «ii)i v.. 
and * )ln*« (MW aad afL, ba« linin pnip(irtioaai«1f lao '. ■ 
" ' n *<nj, Inttinf aa uputtd «iR*l«ir dlak uf i.k..^'-ii.u(.2> i <iaa 






B Urcon Co., Alahaiaa. The itrgt* it wrthu and n. 
crt-ns i* ■rant 14 ltn«* *l4a, b; T llnat fnr* aad an, aad S Uaaa ILIfh. 
rwii i< 1 If Itata wiib, 4) (nt«and all, a*d 'J Hmb thick. 

Twu t^HKlmana 1ft t^* HiMenni aflba AoadrHnf, prrMiitad bjDr. Wa. J 
waa, an frna CDlanbaa. HlmlMippl. Th>7 pnacni tli< aan* cbarwac m 
AlabaiK* ipMimcM. Tb« laifrrtrtfiaMii haa Uwuown tOllBM wui ' 



[»*' 
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I^TVCH until mttHTHi™. 

Cibhu ' Jour. ieuA. Nat Sri., 1#4U, 399, p\. 41, 6ffi. A, iL 

tir. (lltiliei, Id iIib work above noticed, Bfutwa twa tuili, fTam tlip o 
rormaliimorAlftl'unu. wtiiili b«r«rcn< to rtftit-^ut piJffttmt. Tbij bI 
IiDM n tfu** likentia to aptciiiii-u* of the B(mp*«n «p»oIm cCl' 

A tlngtu iiiKClciDn of t. looth, Ai'ioniiiaajiiitt thu Alklnuu 
iDKirliitc Ui tliii y»l« Ca1l«|t« i.-oll*i:tliiii, cvkidIiIm Ihi urtb s 
Pi^i^ut poljisrynii. The crown i* Ofarlj' iiinitrv or \t».tmtvn»lf ttU 
tlie fbrc Bfiil l>ad( barilu* dkuI; ili-tlshl, aad the Ikitr»l b~~ 
Th< emibbs aurfttcc In moderaU-Jr codici uiil U uruucd tivtK 
ooani(rii'uta riilB**, itpftrotPd liv HliiiUur ioltrr^*. TLt 
fcw, includloB IheniMltfiOf tinu*, «« Mtnplrdtiv r.i(i,[.L. 
lu Mill lutQmiptcii riJ^t'i, App»*rlti|i: like j" 
•n nvAtlj' ftnttilit, unil at Ihi Knit mlmntln"; 
ftuer TCTitiientkr r'tilmM ut tbt hunlfir. From i: 
of /*. fioltfynu Uiil A liailUmat, iht* tontb n).; 
pMpnrttoiiAtcl]' {[rtattr da(T«4<ii fiarjiiH of ilf 
vr KnuiaUliun* uf Ihv i-rown. It* iu(<uDr«mi-i>(> >ii<> '> (uTIaiar 

Width !>[ crown ISIiaM^ htv udan II IIhm ; biigbl i| Itnra; 
flinii lino ; Toiv and alt D} linn ; thlcknia 3 ILiio, 

Or oilitr Hptuic* uf rryrAoiAM, Aj{Mtii WMitiuui toBth of ^. m* 
Itaiiiiil Id Uie eicaiatJDQ of the DEtawan caaat, m4 |ir*«rrT«4 In U»« Mui 
ai rarl>. iTaU. Pot. Ill, ISl.) I Iia*e mmi m rpMlmuM iif Ihu r 
fhim au Aioorlcaa localliy. 

tTAepiU ef Ihf EztlMt BATBACHU sf Sank AmiriM. 

BV EDWAUO ti. COPG, A.K. 

RATRACHIA. 

Th* viiuvr Ig ilontili. ati'l u'liall; bnir* intk IbiIiIkInm: Xitt ftrmaatik 
bninalW ilnalila; Aropliiumaaiiil Biiiltriiwtht IM KtvuevyttHs*. Tivtbar' 
f lasUiil ID J*ep ulTcoli. 

Tbm ftrv tU i>r<l«n, a* fbllon i 

TkAOimoMATa. 
Raaiittl TortalinB and fmolal bout* dlitiaci, 
InlVrliir givliic (Iviuvnli tiot OJalliirnt. 
O- n. matillarla, prtrraaiall^ palahua and |>ler}r|^ltU« wantiac; 

Cl^Rl»M,' two lalvnti plerr*, ravh (imnlac p«it ofpalal*. 

UAkIIMo t.Ktbl«(, con.ljluiJ. 

■to - puatotljiiiil aDd papirtcmpBral boneji.'' 

?lnt iwlt irriatiibjalt dlillncL 

Caadol nrltlitv akd fmntal bi>D« dialin«t. 

Inferior palilc rl*«>«Dl* not rooHuviit. 

V. Biulllaiia, pnltunialin aail baMlia SMiUnfl j paUUn« nad |> 



»tnvm,i-a^f imIIkI lafMiiarb 



rf» wp-B. <7^J>« 






N \ 



• I 



rsocecDixaa or tbr acxobiit of 



QkHOCKTIUAA, 

T«ncbntlciiiilracRrUlaitliioa); brimalilMl hfolib prawut ; lMttiirtik4 
InHtctwil vnMntl, kndifloMil b; iliiii baku. Kd muiMl oc«'~'' * 

LumunTnonovTU rcra, 
Vcrlabrnl cenlrn OHtoui f im t>ranclil»l bfpM* ; (Mik wtlh tageh b 
ofiivurl, ftai-bjluMd b]r Uisir Iiiudi, Uoi:i|iiU] omiI^Im. 

Xi«n«iiiOBiA. 

TbI* nntfT I vi'T"***! f^ tt>« ri<Ri>lInn nt tbo (tbdiii AjophthaniM 
leos, I i>ro)uu*d to regard, ai out: or lu cbsmclen, llut emiaiAuc* of •'. 
collan THtlnlirw. SdcIi luilirwkilM nvl* oliii*i«»>l In tliK loalrii in vfcid 
ToMtl ma t>rv»rtei3, lu to inilace n bcli«f In liir •midtnua i 
ami Uie etUtuicc of ihnc In a will oHifled cundlikua. in ihE npiwraiiUj • 
altltil itrnoa fvlion WfmMi, 'i»nt;^vit«il »ucti Iwliit. Thnv «*n •na 
li«Mrvar, odIj' omfdui nvnral iLrcliui pnt»si, uikI I :tiu nuv •irr.idtflj aCfl 
oplnkia liiat ibe voruliraJ MOtra wen dlli«r carli]ii(iiiaua oi umaUliiis. ^ 
ATEbtfouurut- 

ASCPHIDjIMDS Oora. 
Pnx. Acad. ^at. Hcl. I>Uil«. \Sai, Ui. 

AMruiKiHi'R niu'iULOr* Topr, Pivii Ae.K. ScLPhlU. IBUif. tlA. 
lologf 111. Buu SatiKj. Tab. 

^CarboDlfarou* 1 Lob w Coal M«ai>iir*«. Ui>rri< 0»-, IIIlti»la. 

Uionoaaniit. 
ThiKuh-.'.nli-r «M r>tal.1l>livil V (*'<>''- I>awaoa,r>H «k«I1 UtaM-tB 
hnttl from Ui* Coal Uwitunu, whlrli tin Uion^lil t>***tt>tii>t finlou t» 

(0, nt Ehi-,nti| hr unrli-r the Suirtui rqitile*, at tb« umit Oma (•eiifi 

'vi'tviicolTouebl ri>r*ntnl br Prof rvmwk, km\ 

I' .mriao tliancicTiiilitB an ■aaluckiU unl 

i!i »ml tbat ihvw crvaluiM (um, lu furl, t 

r> . ^ wilh ■bat wit* |ini|>alily an iumailira •(>«■ itifl 

I«l>jriiiilji.ilii[iii.>. TtiFV are iu fant Labjrlnlh0diiDla, <rtlh alta^l* WIT 

hUfhOr Inllcr.lcd enaniiti of ilia IhUi. and wllb lb« ailul of lb* ■; " 

lk» tnanUl tiouM niiti'ti rTJnc<^<l. Tbl> «liaraei»i liaa bnon mach tr 

•ODi* xithuf. In tbo I>>c-lr>n'*tini otil a tam Cup* lli>' pT»i>-(or aaf j 

tini; ttiita onl; uii tlit poati-riui patUur (hs malum, ani "■-- 



tkn ilenB^ atalKi : 3il. lb« iHurlital fiMtaaelln ; Dit, nn" . 

tbew> reaiar** brlmK lo lb* Laliftlullln^oalla' Un \ 

•oal**. On III* vtbrr han4. UM IWoomJ^IuJ odd<I;Im, In^t ' >> n 

ar a parui>btnoi<I bun*. dUlin^oltka* ll aluKW hoai all the.' 

brats, anil lb* tona iif tlit mrlabn* U trrji (lalnwbUa. Iii 

ramllln of Ofcnmltl^ and HatiMlU> milj- «« har* t>|i>i»<-*>« 

ihR caoi^aTttiaa an tamptmxirrljr *hal>ui>. and tJia trnvbta I 

Medlall.T Ibaa In tb« MlnniaaurU- Thnw at tb« UlKr ar* iddcA Ilka UM 

6*IaMan<l«r«, af««adln| Ui frot Ua<'>uo'i Dff«n«- 

Tkr li-»ri IlKiinJ a* paltic an aohka thuM of anj' Datraebia w 
kMiwn la Iki •Tlwr. ttut uatU Umim vt (ke LabjtUilkuilaiiiU ara 
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oD each tldo, not aiUlnlDs Urn iirnboblc pcubloa of tb* Mnrril*. E*c^ It 
ililuJ tij" II longllo'linitl BTDorv, wlitcli la prvlntbl]' > lalor*, And wktck « 
Ui(n diilit* till! ft>jntiU> ftutn tbe i<>rU'tala. Tb« ftonUU ■ontd Ikn d 
Ibi! parUlmlt cntlrvlj, M tbn; ill! ill Mvni.; onik fn: I'jt li ■ -- ■ 

Imiill. Tbi«nauia fCi*^ ""> ''■'O'"' 
boVDded li(bltul b; a rngnlu raar^^ 
bcbind tbia pnlDt [> nieiwB, ood ibi 
ImmJiI ihHt tnu lirveuUr crbui'i'* " 

«ilrinni(i** or ibi Irualnli. like a^ 

paderluc bimoiliirj of Ibe creDiutu niiti Uii '. ' 

tnlu'il. Wlirn ili« |iiiali)rl]lliil ronrbiinr It i.r 

dcrinid bnuti, u I inlirpn't thr.m, i* tvm. i ' 

buWnriU and nulvurdi. beiiintc minat'! n>!i.i < 

It tnnMt • »ltnll>r Hat I'lnU illr«ct*<l turwinji sn il .i^kai: 

mt)sUii|[ Ui Uie cirL-unilvtrcte, Tlio luncr auu-i-tii* at ilu** [i 



dcfiiipil, hut lymiucirliisl Jeprcuintu In llic jHititiini tJit; iubaII}' m 
8»l»ipmiicf« AT* distinct. 

Tbv t^'noni rorm rvciill» MvDOpnmt,, iiuUcuIuIt iL* aanaMrtlj r 
A il»ailtr caned Iiddb wltb a illttbUj liitato^ aitd Iranratsulrtcat'*. 1^ 
lbs i^nmlnm In iDiiiiecUua nllb llt> iiiaudltik, f« l[k> > lmu1iDi,T»l ol 
S>nu(. XiirarthclttM II nanant !>• ]ioa)tUiil7 aMlnitd tu tkli Bauia,aB ft 
i>i» «ctlu of cidald Bib«* ux on tb* lune bluck. 

PlkKirraart wnw's Cope, 

Tbe inrTnci* of (bp cnnlnl booM are lilll* Kiilpluml 'i 
bcrcallfDnn eIctuUubi on ibe |i>ticlftU «ud moK numit".: 
orbital). Tbi |iuiiiiirliliNl* ibnir tliit nmnciiM mukiafi i' - 
nullali to Ibi-JT rIfiMiiiiffniiiPK, Irniliijc > tmniiib obtnM )» : 
jinHDI a >crie* at iniall woru at a litiln dlManc* nti wa>:li ••"' i 
moD Mluro, and Imnimrao I'l li. Tbn iiirfaco «f tbe ma^1Ui7 u 
lon^ladJuoal (fiuurN and aliftllow ()lu. 

Xu tnlutv MpantlQg tnuHUnca uid [irtmatltliLrit* cao I<« tnr«d via 
lalair, tbiiiiifli 111* biiuu uI ibt Jan ore ialKfraplird al tbe uaiul pUca of m 
''1C tbe DoauU. 



Lnfftli of t^dUtD {Indadlnc muidlldc}.. 

" " Inasr bunlcm orblu. ». 

" of Miua wiibaut nr*ariill»l*_.~... — 
illa..„ „ 



nf (Mulj u Bitdi 

L*a|lh i>r ffikntal oaiial pramaillikT]'... 

" " »npp<M«d lirancblh;al 

Tkc MM* t> dcritird rroin Ibe rooMU* panartita]« witb tn* Utanl M 

/,iKa(i<».— Ciiol bf4 o( Ilia Kcupvr Tiiauk, CbMliMB Cv., Xnrth (^ 

Tbc •prcln wai iliarorirpd b( Prof. Jn». ijtii\j, »b« kimltil it la Ma C 

KripUoD. It U Id lb« MuMoni of tbc Aitdany at Stx. Srlancs of t' '- 

DBKDRBKPETUS 0«<ut- 
JoarMl ()«l. Kiir. Uii Jim, KGS.p. HI. 

la tbf A>m nf tbr uiiniiim tlm ||*aiii ililfVn fniaa UfachjiUct** w 
d«(|Mlaa, mofb aa t[cnei]inBiB doca fmm Ampblanaa. Tm atwcU* • 
baf a UII Ibilr Mmalaa la lb« coal mMHurM at LlatoB, Ubia. 
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on rnch t<iilc. not ntlAiiiinf; the prohnltlc position of the nostriU. Earh is di- 
vided liy 11 lon^riiudinul ^fodvo. wliich is pruhaldy n suture, and whiili would 
then divi'li' the troiituls fmui ihv pnrii-tali). The froutitU would tlun •iiviile 
thv pariftaU entirely. a.< ihey ilo in Menopimiii tor tlic nnterior luilf *>( their 
len^tli. This ^vouM ^ivo tlie froiituls ti narrow furni, iieuininutv in fnint. and 
honnileil lnhind hy a re^fular i'nar>e, zi^-zag* traniiverse suture. Tiie eranium 
Itehiml tliis point is ru>:o>e. and the surface not well preitervetl. and it can onlj 
be said (hut two irregular ^moves converge to » ptdnt between the pusterior 
extremities <it the tVontals, like the boundaries of the 8Upraoeci|>ilal. The 
postf-riur hi»un<lary of the cranium with tiie condyles cannot be reailily ib'ter- 
niiniMi. When the postorbital roof biuie is raised up, tlie meeting of t\«ii ^ular 
dermal bones, as I interpret them, is seen. One of the^e is u plate ilirccted 
backwaids anii ■>utw:trd>. hcarin^r niinute radiating' lines on its upper .-urfAce. 
It nii-rts u similar tlat |ilate din-cleil forwards and outwards, with .oiniilar liaet 
radiating to the circumference. The inner mar^rins of these plate:» uvre not 
seen. 

The orbits arc remarkably small, ami situated probably near the miildle of 
the lun^'ittidinal measurement of the cranium. The external nares arc not 
defined, but symmetrical deprc.-.-^iuns in the position they usually occupy in 
Salamanders are distinct. 

The general form recalls Menopoina, particularly the necessarily small eyes. 
A tdeuder cur\ed hone with a sli<:htlv dilated ami tnincateextremitv. Ivintf hy 
the cranium in connection witii the mandible, is like a branchih\:il of that 
gentis. Nevertheless it cannot he positively assigned to thid genu», .i> nuucr- 
o\ii .icaU-s vi' cvcloid h.-ihes are i»u the same idock. 

I'akiostkci's Mvors Cope. 

The surfaces of ilu* cranial bones are little Rculptured : there are small tn- 
berculiform elevations on the parietal> and more numerous one-* on tlie pre- 
orbitals. The postitrbitals show the strongest markiii<.'s of elongate pit> which 
radiate to their circumference, b-avin}.'' a smooth obtuse Imriler. The nasali 
]»i^v»ent a series of sni.ill wart< at a little distance on eai-h side of tlieir com- 
mon suture, anij transverse t«i it. The surface of the maxillarv la umrkinl with 
Ion};ituilional ^^rooves ainl shallow pits. 

Nosuttire separating nnixillaries and ]»reina\illarie.4 can be traced nitli cer- 
tainty, though th<r bones of the jaw are interrupted at the u>ual jdaceof .suture, 
oppu.oite the nostril. 

sVtinmrfmfntt. 

I.in. 

Len):th of specimen fincluiiin^ manilible^ Irt 

Width between outer eonve.\itie4 postorbitals 17 

** '* inner borders orbits It 

** of !>ame without preorbitals H 

" ofna-^alsal mi'Mie 2*5 

•■ orhit 1-5 

Length i»f frontjil na-.tl pnniaxillary 11. 

** " sup)'o>ied branchih\al 1-. 

The name i- ilerived from the roof-like postorbitals with free lateral marj^in. 

i.urttlt'u. — t'i'.ii I'ed of the K4-iiper Tiia^.-ic, Chaliiam To., North CuritlinA. 
The !i))ecies W-i-i •li-cjivereil by Pro!. Jn-i. heidy, who handeil it to me tor «le- 
Bcription. It i- in the Miiseiim of the .Vcadeniy of Nat. Sciemo of thi^ city. 

I>ENl>KKIiI'ETON l»wpn. 

Juurnnl (feid. .^•ic. I.onilon. l^':t. ]i. HI. 

In the form of the cr.inium thi« ^'cnu'i differs from Hrachydec'es an>) Ophi- 
derpetoii, much u"^ MeiHipiiiict iloe»i froiu .\mphiuma. T»o species appear lO 
have left their rem.iius in the coal mea:>ures at Linton, Ohio. 
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tinctfrom the Inst. The muzzle is not flo broadly rounded^ and the prem&z- 
ilUry ti-cth ure relatively iniiL-h largtT. The sculpture is more dclicnti*. with 
the ri<l^i.-8 more acute. The orbits and itares are nut dffniL'd. The niaxillurv it 
well preiiierved lor a leu^rtli ut'au iin'h : its tveth are smaller than the i>reniiiX- 
illaries: I count tour in a line: crown simple conic. External surface of 
maxillary not very stron^^ly r'cuipturcd. 

This .-<]HTics cannot be referred to its frenuji without further mati-rial. I 
therefore tio not name it. h<»pin^ to avoid the unworthy practice of sonit*. who 
frivc pronj'ictivt uamciH — to be applied to other |»eopled future discoveries, and 
the like. 

DENOKKurBToN ArADiAM'M Uwcu, Quart. Journ. Ueol. Soc, x, 1>:<&3, b\. Hitw- 
fion loc. cil. 
Cuul Measures : Jo^^ins of Nuva Scotia. 

Di:M»iiKui'KTo!f owKMi I)aw^un, Canadian Naturalist and Geologist, viii, 101. 
Coal .Mt-asureH : ad the la8t. 

HYLEUrKTUN Owen. 

I/YLE»eKTUN OAWrioM Oweu. Journ. <Seol. Soc. Lond., 186'J, '1\\. Dawson, 
Canaiiian Naturalist and (icologibt, viii, 'll'l. 
Carboniferous Coal Measures. The Juggins, NovalScotia. 

BUACHYlJKCTESCope. 

Thifl jrenus is indicated by two rami of a mamlible, nnd a portion of a pre- 
maxillary only. These, when compared with tho-«e of t>estoi-rphiilusiuid Pendrer- 
petun Irom the same locality, and uith others de>cribed by authors, are »o 
much stouter, i. r. shorter anii more elevated, that thi*y evidently pertaineil to 
a (!enus not hitlierto knuwn. The genus further ilitfcr^ from Oe.otociphulus in 
having the teelli of eijual si/e to the posterior parts of the series, that i^ to the 
batie of the elevated cortMioid pmcess. The teeth are elongate c}linilric conrii, 
with Uieir a(.'ute tips turned a little ]»osteriorly. Tiie fractureil ones di.-plur a 
lar;:c pulp cavity. The three premaxillaries preserveil are t-imilar Iml without 
curvature of the tijt?. They ilo not exhibit .-triii* or any other sculpturr. 2«o 
far as the remain> kuiiuu go. the genus is nearer )1\lerpeton than an\ other. 
The latter does not give any in«liration of the very eh-vate«i coromtiil process 
of lirachyilectes, thi)ti;;h the external portion of the dfutal bone in that region 
being lo.^t, little can be Siiiil about it. Prot. Owen's pl.ite iuiiicales a ramud 
whiiof depth at tin- last tooth mters Hj (inies the total length. In our z>pecie5 
this ileiith enters abuut ti\e times. There are at least nine teeth in the Nova 
^)Cotian ^pe^ie.s : .»e\i-n in the prejtenl one. 

BRA<'iivi'i:crKS nlwukuuvi Cope. 

Thi-i ypeiiiv- I* represi-nied by one nearly perlect ramus manilibnli, one lien- 
tary linne. anil imm* prenoixillary pr(*biiiily not complete. 

Th«' ib-ntary boio- appear'* tn have been attai-bed by >utun> to tbe articular 
anil arij^ular. \\* its In-e nutii^in has ver\ inueh the outline of that >utiire in 
Amphiiiiiia aii<l li/ard-. 'I he roronoid prueess would uImi >ei'm tu bi' a part 
of the .-iiuie bone as in Amphiuma anil .Menopoma. anil not ciimpo:<eii uf a 
coroimid boni- a« in li/.ards. It ri»eB iuiniedialely behind the la.ot tnntli. and 
di.«]>lii\? no Miiiin*. 

Thf lo\it-rpi»ri:iin of the tbntary is proloiigeil into an ai*iiti an;:ic. This is 
teparateil by a ib-rji and wiiie coiieavily tiiim the superior pu.^terinr pr<>«tinga- 
tiiin, uliiih i.> oi>tu.><- and ri-i-> at on* e inlu the coronnid pnit-is.t. Ti-i*th on 
this Oi-ntary sevi.ii ; the >aine number is on the ]irrser\«-il raniu> : tlit.o iiumbrr 
I su^pei-t to be coinpli-te or nr.irly .xo. The teeth tellninate at the ubiiuufl 
lermiiiation of eaeh lanius, wbifh is it is tru(> .slightlx iib>eiirid. Tlie teeth 
are the luiigert ot the .Mirru.''auiia in relation to the ilepth ol the ram it «, equal- 
ling the largt*l in (<]>hider])eiuu. They are uuubtltSd exposed, aa are >omv of 
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clu'vroii. •llriM-tiMl forwimls. Tlu* Htria* aro not su closely plare«l as in U. pe r- 
t i n :i t II .-> , liiit iiro .-I'piiratril l)y jrroovt'."" vvi«l»'r lluiii lhfiii!*rlvtH. 

Til*' liiiiui-nj^. ulti.i. Hinl railiii"* an- nilhcr *l<)iit. tiii<l t»f u si/.** ri'lativo to the 
boiiy. .1- III t-uiiiiiiiMi t\|M'S iif t'xisitin;; Sauriii ; the iiliiii aii«l ruiHiis .»opariite. 
Tlu-n- i«« ii<» i-arpus. but tivu Wfll-«lfVi'lopvil jli^ril.s liavr j»)ialaii^t'<> i'l tin- IhIIdw- 
hi^ niiiiiluT*. comiiK'nciiiij 4)ii the in.-'i'lc : 'A — 4 — 't — *'» — .'i. Tin* la.-^t phalani^r 
()ltlj" -.troiil is ui>^(iiii'ii, ivinl it is not positive that the iiiiiiihtT i.-* a." ^jl\tru ; 
it is niivr«' |«!ol>;tMi* lii.ui that it >h()uhl liave l»ffn A. Thr outtT toe h.i- hccn 
inon* ^I«-ii liT than liif oilit-r^ : the distal p}iahiii).'t'S ot all thir toi'.-i art: i«hort 
viKii'". a- ill Salainaii'lcrs. Tlius thi' twriii <lillVrs much troin Aiiiphlhaiiiu^. 
whiT'- thi" iiumlM-rs are 3 — A — 4 — 5 — I, showinj^ a luuer ileVflopi-iiifUl of 

lillll'-:. 

Till' rili«i arr ItniL: aii<l rijrvi'il. ars in Reptilr-*. atiil jii<li:in«r hy thi'ir •li^taiioes 
tin? \rr:«'ltr.i' arr >hurt ; tln' latti-r ar<' nut w»'U tlftint-il. hut lIuTt* is an iii<lica- 
tion "t piMiiiiiiriit .■>{.ino:!> of any kin<l. 

Tin- pt'!\i«' lioins an<l p»)rtit>iis of" those ot" the hind linil)«! are [»rf^eiit, but fo 
obsi'iivr and (-ontii>ed a< mtt to he made out. Knoup^h remains to >hiiM' that 
the hind liml»s are con>iderahiy lurjrer than the anterior. 

Saik<.I'L»:uia i»HtirATA (7ope. 

Til'" .-pirii'^ had a h-n^th ot' hoily ahout etjual to that of a fully-jrrown t'ha- 
luadi'ii V u i ^' »i r i s of liu- l.ir^'esi >i/.e. or ol" a halt*-^ri>\vn Mfnoponni. Thirteen 
rihs on oiir, an«l «"ivi':.il nii tin- uther sidf. are pre>frved : u here they lern»inat<». 
proh.i'dy at th*- prUir !<|,'iiin. some small or ruilimentai rihs projeil t'ri>m the 
two oi- llii«'e hr.-t t auilals. Three ril»s and th«'ir inlerspaees extind over iWc 
liDi'S. Till' hu!nrru-< is Itrttkfu, hut its h-tiLMh eau he ei«Mrlv maile out tn he 
seven Iin>-<: it ha< no con>l\ le, and is dilated at lioth extri-milieii. Th«f ulna 
and radia- are di^tiiiel, iruiuate. 1i(i11o\n. and dilati d at the euils. Length of 
ulna .'i 1 liiM--:. distal wiiith \-t* lint-.", t'arpus not ossitieil. Tin* fourtli toe IB 
(■on''id> ralily longer than thr others, tin- tilth is next, and reaches the IiajmiI 
third i>l till- anti-]>(.-niilt plia1an;.'e ot the tourth : tlie tiiird i> \ery little >hort(rr : 
the tir-t is nuf i|'iiti' mi lonn a> tin* Hr-l two ot" the third. Thi* lionr<« ot" the 
hind hii.l' are imt readilv di<-nii;:ni.'hid. Tio-v art- t-viiientlv much Kuj-jt-r uiitl 
lar^'iT than the anteiior: no part ot a fool is pr«-servi-d. 

Th:- I 'nn i:^ prohaldy allii ■! to rro'urdxlii". It lui" rrlatively mueh -tronjjpr 
rih" in iilatioit to tlu- >rrtel>ra than \\ e have s«>rn in that ^'i-nii-. aii<t thiie \* 
no j-v. it'll* •' itf the ^'\i^lellel• o! the p«iiili;trly I'tirmeil ;«pines ot" tin' \ertehrir 
ehar.tt :iii/.in;j tht* lattrr. The linihs are ndatiMly much .«lron>:er than in 
Ophid< rpfton. aiol it hnks tlo- prt uli.ir dermal arm.iture ot" tiial ^rnus. 

Sa'"!'."I-i,» t u\ r?:«r:vArv Ci'pi". 

Tl.i- ■!>••• i'-> i" rrprc.-fijti-d hy |»i»rti<'iis ot' the verte>iral rolumr:« ot" t'our iinli- 
vi<ln.«-. In Iwii •i!'thi<r. \irt«:»r.il ci-nlr.i ate di"Ci»>eralde ; in oiu- ijuilf 'lefi- 
niti'-'i. Tiiry ar«' -liL'hJiv * «in«"ii irti-d ni«'!iar.\, and without riii^r*' «»r pri««f«s. 

Tlo- !-'-i:ial :iii I hai-nial "piiM-.-> «ii Mipriitir aiol inferinr lini'> are >imilar. ami 
in llo -;■•■■ .iiM n* iiii<li':i'.^'ui^li.ildr. Thi* ililated pi»rtioii.- form ntarlyiijui- 
lalfi I'l ;i ..iijlt «, whuii .-laiiil on moili-iatcI\ short nedictls. Tln-v .irr wr.vklv 
ri«iu">i. .1 • i 'M' h riili;e i< prtdnnijcd into a narrow luutc to\ith, hcyoml the 
mar^'.n. ■■• wlmh rlr\i*u may l-e lonntt-if on one ot" the h*-l pre^erxd. The 
lonj.i I'li'i.il .-'ri.e an- t<-rm!iia1'd mar tin- pnlicel hy tA\o othrrs, whith cr«i!»« 
otijiij t' 1; :r>>m «-a< h "idf. and. m«-rtin^. pn sent an appraranrc ojnnlar to an 
i)\»'i I II;'.!, ,' "t ••.i« h mar/in. Tin- »'d^« .. ^,i' the "jiini'" toim a itinlinuiMi-! line 

A- iM • •' ' ;ior -j»« cii '. lIoTe air no nulications i»I tither [Uo» •':«.-es. nor of 
• lerm i'. - ill - 

Til- -11 '.'-*. of tin* "pii-iiiii'iis -lotw.- that in fri»nt ot' the rririon furnijlied 
with tfi- j- * .l.i: -pi!i«' ih-'c! i.-rd, ihi' li'id_\ i- furni^hid u it h a m.i"" "t hn.-^lle- 
or ha.r '. »f - .v!«- I. • 'jt'i'^f'l m 'iral "piio- atf ■«li;jhll\ di'pl.ii "'d a;jtfri- 
i»rly. .%•; I ?'!•■ t.! »-'it-Iik»- ni I"" look" likr a continuation i>f thi-ir ."tria-. ani it i% 
not i.i-\ til tii.d .inv line ot d« ma: kaiinu >ictv\i-eii them. The rerialc ?idut.-arc 
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liimilar ala (•xi'«*«! on tin* juj-Jtrrictr Tiuiririn of the neural «pinp, whiih PTtrn«i? 
for a ^hurtrr •ii^tjirui* iilniv<- iht* Sji-e. Jin«l in narrnwi-r titiin the »int#'rii>r. K««'h 
*\t\nv prf*iiMiis ii nuMiian ^thovi* on it- Mirf.ire. wUirh exini'li^ hnll way lo thr 
biise «»r furiluT : <m viwh *\*U' of thi-* arc «ome thr«'e otlitT jjri>«i»'e*, 
wliicli «:.\ti-n<l Imi :i -slii^rt «li'«tiijii'r : :iijrl":ii'e otln*rwi!»c 8tiioolh. Thr fUil* of 
thf jrroovTH -lii^liil V imtrh ihi* tniinjitril «'n«l of ihf ^|iirn'. 

Thr hii'ni;il H|iiiirs jin* on ihf |M>-tfri«»r portinns of tli»' ot*iitr:i, a!><1 in n^n- 
lacl with th»* aiit* nor part of tin* ha-i-* o! tho:>»' "lU'iTodin;;. Th»*y -.vrv without 
tin* <lil.iT:i!ii)H» i»f ihi* iipnral spiiH-^. unil an- ilin-riril ratlior inort* oliliiju* Jv 
hjickwiir-l- Thi*y art* !»imil.irly ^rouviMl, thoU;;Ii without that ^o Ui>tinrtl«" 
nit'ilian, ^t•^•r^ In th«* iiniral siTii"*. 

IJoth iHMir.il an-i ha-riial -piii«"« l-iTonir larjjtT towarilj" the p«»<t<."rior jiarl of 
thi* vrrti'hral volmnij. Tht-rr app«-.ir to hi* iii> /.yiraimphy^r" nor iliapopliysi**. 
n«»r ru'iinii'iil" -it rih<*. Th«' ci-ntra arc rathfr tloiii. anil .-onifwhat • uuitri«:tr<t 
iu(>(liallv. Tlu-rt* are no lrai-«>> ul <li'rinal armature of anv kiipl. 

Lin*>P. 
Len^^tli nf H pji^terior rrntnini i i 

Ih'pth •* •• *■ 1- 

Length ro-nral spine of a<lji»ininL' >rni'lira 4-4 

Basal w 1.1th 1-4 

Mt'tliaii ui«lth t* 

Di-'tal willh 11 

Length of a nu>re anterior ru-ural spini- 4 3 

Di-tal » i»l»h '• •• '• '• IS 

" unt«'ri«ir h:i*inal spine 4 

" wi.lth •• •• 14 

From tin- d'al Measure-!, ihi- Westi-rn Pennsvhania and ( thio nituminoij* 

« 

Ba"«in, ut l.inton. <'ii|unjhiana Co.. <Miio. near the (►hiu liivi-r. Truf. J. ^*. 
No wherry. 

(KSTiH'KriIALrS Tupo. 

Thi-' creTsU'' i- known froni a *it\L'h' •p«'«'ii'» a-* \et. A* hetori- remarke'i. i! 
ri-pn-'-nt-. in ni.in\ if.-pei n thi- Ophiilj rp»ton of Hu\l«'\ . an-l ha-^hten .iliu«le«i 
to hy l>r N»'\\ii«ir\ a^ th-- -aim-. It. Ii«i\\ rv«T. ilitfer.- mark«"'!I\ in \\i*- n.irrow 
l.im eolali- form ot fhe h'M>l. willi {)r<>l).ihle ai'«'onipan\ inj pi'i .iliaritii--^ iit ilc- 
tail. aU'! in rlo- pn-i-nre ot liml--. w liiih have nt»t fieen lomiil in the iii-sh 
j;i-nu- Th«' t irm of thi* h«'a<i ;- -inniwhaf m-.trfr that of Lt-pterpeton llii&l.. 
hut ihr lini'r.- iif thf Annri«.in iri-nu- haveasyrt h«M'n *een as one piir niilv. 
Auti >ir\ *-n!.iII. wliih- in Li-ptirprtou ihi-re are two pair>. whiili are l.ir||Cr 
Th«' ^'iifial ?'»ini iif the ho'ly of < >i«ioirphalu« i-* more "uake-like. 

In niori- <i<tail. \\v havr an i-Ioii_r:i!i- latui'iilittf hea<l \%ith little or no !ii ulp- 
turiniT of th»- exti-rii.il ^Mif.oe <it the hone-. The an^:Ie«« i»l the mauili^h - «rr 
niueh prol.iii^i-1 l.ai kw-irdi a- in Ar\'heL:o.-anrus iind fro;:-. lUiil th«' well ilf- 
velopt «| iih". ri'inni* nre hut a -hoit •ii"«tatMi' h»hinii the henil. Tlo- Ti-rtehrir 
are nliii'ler. ui.«l t'lrni-hfl wiih ^\^ll i]<\>'lope«l >liapopli\ -« 4. A pa;r o| .-vm- 
nietrii .il h.iiM- w ho-i- impri-''!on- jire jum-ii po-t^riiU ti» the oeripit.il ri ;rnin . 
h'oiv tikr 1 1 i.itoli\ .11- or >nial! M'apuhe. ami one ot tliem i'* roniitiuiMi<i with 
a <■( < oimI pit It . u hit !i oi < Mpii -> tlo- pl.ne of ji huiuern< .\ lli:rii pit • •■ t«i!loi% « 

_. . ■ 1 . . . I .-. 1.. ..«. «:.. .._ :.. . _.. 1 Ti : .1 _ ■ 
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ternftl ftirc to near the tip. wliirh i^ i»rohahly owinp loprcssiirr. and a partial 
crusliiiii;. Tin* points of the l.ir^rtT trcth jirt* ratlier abruptly ii«'»ti*, an<l turn^il 
ahriiptly hackwarils. A pi»rtion t»f tli«'ir increiiscii length r'.Tn i^ to4ie altrih- 
utcil to ihf .splitting <»t!' of iln* vxlcrnal tli-iitary iiiiir>{iD. ami tho cxpimir** of 
tlie ro(»t?. No alveoli arr ?«liown, iiinl tlu' ilf'iititioii i^ probaMr pleiiro'iuDt, 
with anclirlo^i;' ol cxpaiplc'l base a> in truv Labyrintliudoitts. 

MOLC.OPinS Cope. 

Tliis ^jriius !•« C'tiibli-'lH'il on r»'Miain« r«»pri's<Mit«*«l by throo "*p»'finipn», whii h 
are two -iiTirs **{' dtjr-j.il vort»-lir:i' witli rib«i. an*! a ^i-rie:* of cmihIhU. <*ih* i*f" 
tlu' tlor^al M-rirs rnU>r;U'«-.H -ixtrvn vi-rffbra*, the iithvr fjurt»Tn : the r.iu*l<ftl 
Berifs, i\vriit\ -two. 

Fn»ni it's .-rrprMtim' form tlii^' ir^THis may br cornparo'l with tlit- PoIirlnK •mA 
of llnvl'-y, thi»H'j!i a <ln-;i' r«-l.ition iUw" not r.\i'«f briwrrn ihrni. In ih-' Iri'^i 
(fonn-i th«' "irrirs of raiiibil vrrtrbrn' i-J «iuite j*b('irt, anil tlji* rib-* at*' ?hi»rl .in«l 
but liltb- ciirvi"!. In M"»lp.»pirn iln' tail ha-* been liko tliat t»t an i'lon;:a!o hlt- 
pent, au'l thi* rib- aro a-i wi-ll »b'\rb>p"«l a> tlioso of many rt'ptib—. 

Tbon;:l> uo liinl»< or ar<'b«'"i f:ui be i-trtainly ft»unil, a ratloT 'jiia-lrat*'. pir.*l- 
Iflo^rrannni*' piei-«'. .iImmiI a^* losii^ a-* the tlianieter of a vertebra, may b« a 
fcmtir. Thi'» i-*. Iiowever, vi-ry iloiibttiil. 

TIm' eliaraet'Ts of the ^ffmi'« are. a \n\\\r SfTjienlin** b«»'ly, wirhoiit •lennal 
armature. >o f.ir a< •li-'overabb* : the vertebra* bir^re an<l bii>ail. \vi»h vt'ry 
promini'nt /.\ /:4poph_\ "ii«i aii'l mo'bTale n'-ural *-pine, ilio-ie (»f tlie rAii'l.iU wirh- 
ont narroweil ba-"'"! 1 anil j^roove"! or serrate i'«l;;eH. nio.>*t probal^I\ i. '' I,imf>^ 
and eratiiiim unknown. 

Thi> ^iMHM 'liiriT-* tVom rroeorilylu<» in its eau'lal v«Ttebr.c. an-l from Hphi- 
derpi-tiin in it.' •lor-aU : th" latt»*r. in th»'ir /yi:.ipoph> -eN projnitinj; lalerillv. 
rc.«5enibb' tlio-s*' iif .Vniphiuin.i It liiMer** from Sauri>pb'ura lu tlii* af"i»-ni*e <»! 
Tcniral «l'-riiiil ^anil'i and in the buijiT bolv. without indieati<in of limb-. Tb*- 
si/.o of the verlebr.e woubl inditale a l»oiy of th«* <\/.v of a rattli-nakr. <'. 
horrid ai. au'I theri'fi»re tuo lar^je tor the .■«perie>* nameii Hrai'hydc«'ti*'' n t* w- 
b «• r r y i . 

The ribs are buiL'. an^l tlioujjh tlo* head is not bifurcate, there apjtcir t(» br 
I»oth tubi-nle an'l h«-.\d on the dihited extremitv. The\ -how thtin.'.elve*. ** here 
cru»«lie'l. to have had a bir^'e me^lian vai iiity. ^ 

lloi.i.orni'4 MArunirs (%»pe. 

Tlu- n«Miral ar«-!ie«*, viewi--! tVoni abov»', have a posterior V- "haped i^utlin^. 
from till l.i« I tint the htnad 7.\ j: »jm»|'Ii\ -i> i.n et on the me«li.iii iii.e, ami !«pre.ii| 
out "li-Mllv I'Ver tin b'-o 111 anti-ii«ir oiii-> aljoin-nt:. The Litter appear to bo 
Rom<'\N h.it loiiiave. and to border the former exterii»rl\ a"* well a-^ interiorly. 
Tlo- ba-«' <»l the ni ural -piti*- exteiiiU li» l!ie p-i.^'eritir emar;/lnal;on. biii n4>t 
quite to ill"- anterior. The br« a-lth of the •! "i-tl vertebra aho\e i* i-iju.il f'roni 
the em.ir„'!!ia'n>:i biMjiri 1 to ilp* atittn-ir mar::iu -if the anterior /\ i^apophv**--'. 

Tlo" ■ .iiid.il *e!ns niU'l lia\e be«ii \ rr\ loll::. a«? tht-re i:. \»rv lit'le tliinisiii- 

• 

tion in the -;»••■ o! the vertehr.i- thr ••n^'houl tio- M'rie« pre'<erv«''l. Th''\ p:e:"-fi! 
mu< h ih»' 'iiMf lorm a- tin- do.-.a!-.. Ii.it .in- ni<«re ei)iitraett>l m*<liallv. .ni'l ibf 
j\ i'.i:i'i«h\ -!■' Ii IV I- a iiior»- tr.i'i*". t-: -•■ -liriM li»n. Tin-re iii.i\ itidf I In* a dia- 
poph\>..ii » !• ne !it l-Mu.itli tlo'e. b'lt 'be twi) eaiinol be ili«i!n^'ui-he>l if ^\* 
Tliev .ir» 1 'iijiu-'fi'l \t\ btiii.'i!U'l.i;.il ini|)| • -^sion- indii atin j tlu- exi-ieni** »»f tho 
tendiiio I' i'.iii'l-> I'l t-.t !i>:ijit I iin.ii tn-i-x .<^ ^i-en in Ainphiuni i. or the ii*<«i-iilj4 
bpi- ui- * .11 till- - im- ^iiiMt.DU in liui-. Thi' neuril .-pinf. inl:i ati-l by iln-ir 
li.irri'W \'.i" '. I" • tipif'l ihe b ii.'M.- of The heui.il areh. .iioi lemiud i>U«' of 
Ampiiiuiij.i. 

Tlie ri'" .iri* boi.: for a It.itrai hian. but -horf^T lli.iti in a ri-piib* Tli'-y arc 
Well eiiMi i. ( ill! 'iy lo-ar the pruxi'ii il exlr'-mity. The biiije-t I e.tii tind. 
uieusurv*! by a < hi>r 1. c>{iiaU tUM \eiiebi.r and twu-titth*. Three «irtei>r.r 
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|iinil>:ir Aiiil iviU'ltil v«>rti'hr;f, witit the ));ilffn frotii oiir i*i<K' nt* tlic mni:!]l. 
Tlu'-i- inirlititi". with :i fl-w |o i»iiiirn'nt jmints 'ii-pt-iplf iit on llu' oli-irrvuTioiM o! 
Win. A. <'r:tn«*, .-^•rvi- to in<lii-;it«- a -|iri 'u-.- not r»tily nt-iv to mir tiiiiii:i, hut im-w 
ti» rnoilrnt -rii-nrr. The cvticiii'i- of my iutorin.-iMl, n^ th.it ot >tn nM uiiii vx- 
|.i.-rii-io <• 1 I «i;i^:i-r :ui<l uali-rm.isi. atrl I'rn* f.iinili.ir willi ihi- iipjirnr.iii. «• uf' mif 
( «'tiii-< .ut«:. rniitiitiir I )ty hi- '•nil* aii-l \>y th«' -Iiimmiih-iis }in--»-r\el. >•» lar us 
tiir^ \v« 1,1. I riiii*lili r i«li:i'«Ii'. That tiir -pc'-ir*. -h.)iil.l h:ivi- r«-i»i.ufn- 1 litnt^- 
r*rril>t-il i;M!;l th«' |.n-i-iit tiiiit* will imt u|i{>i.-ar <«iir|)n-iri^' lo tho-c ulm ri*-*! 
(an-tiillv Jiia\ - i«i i-ii'h i»-'it"l ■■ Ta'aliwin* ol t.'rtar»'jiii-i.' or K'-'hrulil iiinl 
Kfiiihaiill •• Hrii NorillivMlrii. < '•ijniiha'j»'n. l>'''l. 

Th»- .-siMjiiil.i }.n"<«'i vnl !-» liw atiil ••hiiii^.iti*. wiilj vn'll-ili'\ I'l.ijiril ui roiniiin 

Atpl rora(.-i)i<l iirDif--.. It i- ». \ i«h'ntl\ n!" llir tvj f Mahi-nopTt-ra aii>l I'hi^.i!;!- 

the uliia aipl ra<liu-» r(lati\«':\ It-.^ rh>ti/atr than in >t)«)'aMi>i< I a t i c •- {• • 
iiini h o f «• a 1 1 - , hiin/ 1 '> a- l«>n.j a* thr hninrru'i. ihw- ri--"'inhlMi^ I'hy-.ilii* 
Thi' Inur fiii-»r-.. wiiii rh" •.iri.nil iiiii< ii thi* lon^rtst. l"i»riii a tm i»!' th»* ' \ |»»- ••! 
tlii's*' trrnrra. Tlif ♦•ar-lnMu- i^; tnu- h iimri' i-(im|trr--«'il thin in I'hx-aiu- k u- 
t i «[ 11 o r II III ur Sili^al-iiiis 1 n t i •* c p s . The iiiaiiiliiiiilur r.iiiM!* i<t r.tthrr 
!iia'«-i\f. nio«l»'ratr!y •■iirvfii. aii.l with a inon* fh vatnl coroiioiil |ir<»i i --i ih.'%n in 
niiv wli.ili* tlial 1 l»av«' -•■i-ii. Thf iTj .ir«--i i.i-iMi;iaril> i'« in tht- !i»rin i»t iIm- Jum- 
har aii'l anlvri>ir (.-aii'la! \ •■;li hr.i- ; thi-\ an* ut a tniiih iimrf rlmiirat'- toriu thao 
niiy I havr "ii'di or totmil !i.:\ii«-<!. t\i»-jitin^ thi>"«»' <il tlio lial.i-ini|>!frA r o ♦ - 
I rat a a'* li;riir"i] \,y (iuimir*! in Vi)\a::«' 'li* In Urch»-rilii' .. whi«ii. howi-ver. 
nrv rrh»ti\i-l\ «*horl»'r. Thti-t- ot llit* jin-rnt ^^|M■^•i^■- an* ot i:rtiili-r It-n.'th iMiiii 
t^an^v•-r-•' •liain<-T*-r. th<> lunihars lno<t (.'InU'^alt' : all tiirni^hfl w ith an a< ■;tr 
liy|»a|>o|ih_\ -iai k«''l iitnl rniiiavi* -siili-. -ui'l rntirrly trau-vi-i.-.r «liapojih> -«■*. 
Thi-^ juMiiliaiitx i< iiiii-i-trnt wiili ih*- a<-ii»iint ul iiiv int'iimiant. whu "latr-'lthi- 
Aiiinial to liavc lu-fn ot an iinii<iiallv <-liiiiL''<iti' aip) "li-iiiicr tonn. NN lirti it iHiiif 
H^Iioir il hail |H-[]ia|>o Im-i-ii iIimiI ten •lay* : the tiiik*-^ ami iini-i ular ro/itiii a« 
t'lr a- thr thir<l i-ait>lat \tTli-l'ta ha'l hn-n ii«-viiiir«-il. tir<>hal<lv \'\ <>!iark« \ki\ \ 
killi-i't. ami the ahilnininal ri-^'ioij nuiih laci-ratnl ; thr vAirv t»t' a tin |iri—i-rN t*'l 
Wii- -ill J»y till' t«Mtli ot -iM'ir iariii\ i»rous «'iii'in\. The iiH'a.«UM-iii«-iit tri>nithr 
fM(i ot the iiiii/./.lc ti» till- mil !•! tht' thii'il « aiiil.il ua< :'>r» tt-t-t. w hi' ii intiy he r*'- 
diiri-il til 'A.\ t'l-rt avial. ('[• l>i this iminl tip' •li>i*al liiii' \va>i, m r-mlinc !•• my 
iiittii'iiiant. rii'irtly ^iiiouth. wi'inMit kimh t>r lin. or -i ar I'l' oik- ; Ih-imi.- I >ii|i- 
|Mi<ii' th«' tin It' iii'i-^i-nt ■ to hav<- Immii »itiKiti-il a-* in SihliahiiiH. Ai .. at lliv pM<i. 
terior I'liirlh ot th«- hn^rh. an>l n-ii a< in l>al.i'iio|it«'ra. on ilo- |i<>-lr:ii)r thiiil 
It ni.i\ thill h»- -It* ly a*''j!ni"l. l<fatiiij iti tnin'l tin- loim nt thf \ i rt«t»r.i-. tli.ii 
ti'ii ti-*t til tht- whair •> li-!i;::h ha'l ht-ni rfni>>\ <■•!. inalviiiL: in all 1! !<'<'!. Tli.it tin 
>|iri ii-o attasM- o\ IT ."." li-i't i- piiil'aJ'ir. a-* ihi* piiNrnt iii«li\ I'lnal wa« ijiiil*' jk oiirii». 
tli»* » pi|»li\ '»■<■ -' par itiii:; tr"iii lip- \ i.ii« i-r.r wi'h tin- L'i'"ati-.-f im*i'. IIm.' -lfn*!rr 
|i»rn» "t tin- M'li'nal ii t<»n ulmiati -l l-v tin- ^irii'l'Tl.* «•» Hii-i -l;jhl I'lr^atiiiv i»| 

thr ri* at' I' h»'l *'• ii-ath thf -■ apuli. pr«iJ»al»!y tin* -iioipl. hiiuij unr- 

r«t\\i-; ii'aii f'li- • It I ' -poii'liH.'- iiiii-< Ml >it.l>.ii<hii<:. i t ii*irt<>!i' think it inii<*t 
piohjiM^ \U.\' in !h;- Jnirii thf iintfiinv lih- .ifi- ■.injlf-ln-a-ii -1. 

Til'* li.i!i«'i ■.- j ihir; th: ■inL'Jioiii thi- Irir.Mh i»t' tin- iii.ixiiiary hnni- it hn- 

wht-ri- I \. ti- !■ .| . !ii- :.i'it in liii,:th. a'l-l Mn- \\i<llh ol tin- haiol. i»r ii-:iu"h nl iIm' 
hii^-v "t 1.4' i» I I iti" t'i'it ini lii"«. I? t- lit a < i('aMi\-\\ hitr : the liiiiv:'." >«tv « oiirsr. 
v^liiti . in t :' •' Hi'-. Hi.: hnj- liri*:l' •* 

Th> p: ■•p"'".'.'!' Ml np'-t ir-pni- pri'-«-Mt a riiiitra>it to thu f l*h\-alii« 

itpci .• • it'.-i >: !<!'al>!:ii< w|.| i-|r. \\ luli* ihi-iianiuni immI tin mI iIm* t'li<t«iii'i« 
iiiit:'{it>i: n in art nt a'-unt ('i| lal ii-ii-j:h. iIm' latter it t>>ur--< \ iit(h« the li-r- 
liKT i:i thi pTi -■■nt >pf-ii-. la iIm" riiN-.i.n, tin- • raniuni niti-i-i tin* !iii;;!h 4 7 
tinir* III .'^I'-'-ai !i !>« 1 I t I • «' p •» -l oil. .tipl ill tl|i. pri-^«-iii .-pfi ii-> •» »i tiuii -4 ; m 
liiil.i 'upTi-ra I " " t I a t a \ '> tiliiri 

In fcii-iii'al l*a'.'i:i- t:.\- <'Trti»-an •.•■i-iii.* to hi* an int»-rtni->!: i!r t-irin «»t" thr 
tiii<;liii—'« uh.ih ■> . a:, I tn al'lili-iiiat ti.'atiMi-. \\hi< h ihfH-n !» mi tin- ••'•"erv .iii.in 

• if iiiv tiji'i'! \N <'ia':i a:i : ii wliiih I i annul foinri\i- it pii<.. ;'•!#■ rh.^i d*. 

• hi'Ui'l t'l- ni;-:aii»-:i, in i:'a'.« ' -till iiion* i-mi'lu^ivriN that il j-rrlaiM'. tu n ^'i-iiu* 

L-^'l't. 
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vfrtehr.T lonj^er th:\n tlieir {greatest (liitnicter. Dor^iil fin wantin);. Gular and 
pertonil rc>;ioii \iitli()ut folils. Scapula with wtrll iloveluped acruiuiuD Aud 
coruitiiil. Hultrt'ii iiuriow, short. 

AoAPHFi.i'M oiiiBosrs Cope. 

SiTftjr Wlijtit*. Oii'lh^y. Philos. Trans, xxxiii.. 250, and of T!»e Whalfrs. 
hatirn'i i/ifif't'^a V,rx\v\tvi\. Sv^iif-ina Maniinaliuni t>lO (from Dudlrv;, anil after 

bini ol (iinctiti. HoiiiiatiTc, Laccprdf, Vircy, (ivrard, Desmurvit A Fi£cbrr. 

(iray, Catal. Hrit. Mus*. lH5o, p. IH, and \Htu], p. {m. 
Ag^iyhflu* ytl.hnnux *'opp, PriH-. Ar. N. lS«'i. I'hila., IH6H, 150. 
lialawtpOTii roMtrata Topo, I'roi;. Ac. Nat. Sei.. Pbila., 18tJ7, 147. 

Ft. la. 
Total U'tij^'th I e-Jtimatnl I of youii^j AW 

Li'Hirth lo third laudal vertt-hra 'S'S 

Lvn^lh of (.Tan ill rn ii-stiinati <1 1 *\ 10 

•• ina»niihuiar ramus I in rur\i") 6 

'• pi'cloral limit 4 

Width i.f '• " 15 

Length of huuKTUs 11-5 

" railiu^ and ulna 17 

Posli-rior inarj^in <)f srapula 14 

Length td('(Mart)iil t'lom irlrnoid cavity 3-3 

j;!»*noid cavity 6-3 

llandiMt', IrUL'th fr«>m (diidylc to coronoid Kt-S 

*• depth at cor<inoi«l 8 5 

'• " L'f) liM'i trmn coronuid 4*6 

The form of the mandibular ramus is peculiar, and nmre like that of tb* 
Hala-nopti-ra r w « t r a t a than an\ oth«-r. It i> triangular in sertimi. ba\iDf( 
an intciior an^ulated rid^'c. and a hroad. .^li^'htly i onvcx. "^upcrittr face, lustead 
of their ustial riii^e. ^u^h a riil^e lea\f<. the coronoid prucess, hut >o«iii tumfli 
inwarils to form the inner outline. \\ iilth <d' the superior face 30 ini bc». 
The cor4>ni>id process i.>i (|uite elevated, and turnetl outwards. In the fresh 
animal the lower lip iiM lu«led the upi>er all r«)uuii. The lamina* of whaUhouc 
are pluceil on a ha>e having a sigmoid tiexure. <ireatesi depth ol the ^uni 1 
in. 3 lines Within eai h principal lamina are two s\ipplcmentary Umin;i*, thr 
intermediate heiii^ the narr«i\viT. the inner triangular. ii> iniermeihaie hristU-P 
ari>inL' from the ^um. The liri>tles of the ^upplemeulary plate:* are longer 
ami (iuei than thnoeof the outer : in the latter, three serie> i>f hri.-^tle- are eo- 
t'losed hetwi-i-u \er\ thin eimmei plates. All the lamina* are thii. tive in an inch, 
aud9}dit iran^MT^ely ^-trai^^ht: whitecream-c(>i4)re<l, with a purpli«li -haile u tar the 
(f-ntie lit till- lia^e. The ulna i-< >leuder. hut ftirni.ohed with a prnnrnent ruund- 
ed au'l tlaiteue>l I'lerranon. which is pnilim^ed int«> a thin cartilaginous plate, 
formed like the iliapi>ph \ '>is of a \ertehra. and in the plane ot the ulna : tint 
(itructure appi arx to ha\i' heen os^ilieii in the Sihhaldiu.<4 horealiit Ki«ch., 
a4 f)KUie<Mi\ iMihar In the A):aphe!us ^ihhosus it occasions an aiirupt 
anvrul-ttiiiu near the h.i!>al third of the inner mar>:in ut the tin. In the scapula, 
tiie corat-idii i^ ill it- plant*. h\)t the larger acromion diverges outwariU. 

Tip* KiiYi-rinr ( aud.il verlel>i.e are nioie elongate than the lumho<.ai*ral, lei^P 
depre-'.ctl mid with the tentra in every way larj^er. All are frharply keelrc) 
on the nie-h.iu line helow. with a concave taci* hetweeii the keel and the haae 
uf the •li.ipoph\ »i<» The raii'lal and lunihtiMieral diapophy<ies are ohspatulatr, 
the anterior bet omiii^' narrower. The neural spines td' the liimhHr vcrtel>rw 
are iiiii< )• eo va'i d. ( iiioave aht»ve both before and bebin<i, the i:\j;apoj>ny#ia 
lUfa.iunuK a point loUMderablv below the miiidle. 

In. 

Third *i «aud.il not perf«irate) length centrum 7Cl 

depth »; 

^idlh t'l fi 



[Sepi, 
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t^r* not f(.nri'! in tlit- A. ir 1 ;i u •■ n « Pr. r.rny ha* nlrfa'lv '*\itAl. Hril. Mu^ ' 
in'liriiu-il tliJir thi-i. if ri-Ii;il.li-. iriijii at* «• :i ^'t-nu'. unkiiifWii td liiin. 

Tin- A^M|)|n Ins i; i a M I- li •* is \h*- ^'i.iy \i imlt* of ilif ti.ia-''i nf CaliforniA. 
Two '•|i«'i iiiifii:, Ijavf l.i'i-ii ♦xariiiiM'i l>y iii\ trivjnl. Wiii. II. P.ill. nf ihr S« iru- 
lihr .-la!!' nt tli*- W S. Ilii-'iaii Aiin rlt :iii Ti-!fj:rii|»!i K.\iii*«iii!"ii. i»nt' of tht-m 
fH'iir M(iiiti-ri*v. aii<l ■!r^«Ti|itiiin> a- t otnpli-ti; a> Tin- -liitv nl thr -ii»-i iiurii* Wf.iiild 
lilhiw. wrr*' !i H«!i-. 1 l:i'-i-. \*l::«li wiir j.|iit III lln' >ins'lj'i'hiaii lri:>lilu- 
ti(iri. atiil |ilai-iii in iiiv liiiiii|> \t\ I*r«>:". li.iirij. ar.- •{uilo -uMii n."ii! tn iiiiiii':tt«' u 
wlinlr- i)| a wprrir.- iu'.lii-rtu unhi>Mi •.-■!. ait'i to iviiili.T tt-rtuiii it* future I'ltriilih- 
iratidii. 

Sff'irrt^n .V«». 1. a Sfk«'l'-ii)ii ip-aih i uiupli'tL*. 

Ft 

Li'Tl^tli «ir«ruijiMii f. li» 

Of liiii-.i'i \»rtilir;r \'2 

Luliitiar iiml raii'i.il .»-.\ri-j»t «»f tin* liiiki- -C 

? Vt-rlrlita- i.l tiuki- ? 3 

Tolal M 

I>or'*nl v«Tt»-*ira' an«l riJ-s. thirr«-rn ; lunihar atnl i-uu<lal iilui^r in thf t)uke 
rut of] uith it'. '*!^. Srapul.i. Iin-aiiili an*! lit-ijht not vvrv dirlrrvnt. with a 
*horl. hrua<l (-••rai*i)i<l prDir^s: it« Ik ail o|i|iii>itt^> tir>t ri^>. ApparMitly on\\ 
four ftn).'iT4. of wliiiii i1m- mm-ciuiI is tlir |iiiiL'*-^t. 14.*i lantin;i- uf h.ili-t'ii db 

Cttch f'l'ir, the l«Ml^r.*t rijliti'm iliilliS liMi;; : Colnl lif^ht \rll«iW. 

>/i/'-*W'W .V'>. 2. killfii liv thp •• kil!tr>." mna . : skrlfluu rtill ctini-i'uli.-il \*\ 

Mm* m 

niassi tff inu.-t U>. i-tc. 

Ki'^rnal mfafurrmfntf. 

Fi 

Kluk(< tn arnM M^ 

Anu-i ti» ."ult us [iciii- 2 

Ll'UL'tll ot »llli-||'> \k 

Lattrr to |)laii«' iif tlMipiTo 1% 

I'liiiK- ot tlijipi r^ to L-n-l iif niaioiihle l.'i 



Total 4- 

Thi- Invirr jiiw i-^ l»>tir im lir- iDUiriT than iIm* u}»|>«t : \\\v Mnw-lotI«*< art 
I'litiii Iv I III,! • :ili tl l.\ fiiiir ilt-nual iilii.u-, Mliii-h aii iiinit:i t>>r tin- ^luuil uh.hIt 

.ipuilt ]ii-> what 1«> thi- o|)< • irs. 

Kt In. 

LfUu'-li i>f !ii|>|i< r a;i<l .sliiiuM«-r *> 

II 1. 1- 1 Mi 10 

I \i> r:i-i I .t:itiii|H «if in«>iith I 6 

" f:i'iii I liisi 'i> i-\i* 10 4 

'* :: 'Ml lit- 'II mar^'in ot laiilliu^ t< 

Wi-ltfi i.t . I'l: il lliiki H H Vi 

Wi'lih i.f ni".'li .if I anihui 4 

Krnin < ii.ii t> M><\\ -Ip*:!-- 4 \* 

Loii^'i -! !• ill • M ~ 14 

II* a ! I-! }ii:m:> ri,-> ii]'pi><^ii« ihiril lili : an^frinr aUL'N' of >• apula ju<t iintrrior 
t*i li!«f ri!'. <«ii':m m I'i ital lin«'. Ji-r ti>urtvci» lii-t tr«iin tin- • .luii.ii tlukfs. i* 
*>•!:• -I.f I - 1 i :_••-. i;kf tl.r lit ill I f .1 ^.iw . wliii ii iin- ahn;:i-'hir ili rinal iri 
ihnr ■ I. frf' ■■■I l'..'.li ■ r \ — •< iin !i» * ihn k. tlin kf-t nt-ar tlir iaw> aii-l nn thr 
hill k i> It ?!.• !■!.! . ,\ i* 1>1 i't xil '•.'> I'liis Kpi'lt riiii<< 1 KM h tiih k. i'miniu -7.%. 
with ti'iiio 'n'f ;> -r* > IT.hm -iinli-o J - • iiii Ik-h apart. Hu cai li 9\*i\: ul ^ulLU• 
|iriii- 1 nuriiia \\\ -u.> i- .i !«-\v iin ]m--« >hi'rfrr. 

r.il.r .i*i'*- .i:. i l..!ii\\. Mai k. with a ^'ray hh'i'in lik*' ii pi'im. Thi-* 'W*- 
t:n^ii>l.< - thi- -j'*' :i"- l;"ni -hi' known Ilala na- of the I'aiifiv:, whiih ari* uoirc 
or it -^ wlii:* (•:> th«' Ili !l\ .iiiii tin. 



[.S-i. 



» ■ •- » \ Otttrnttl talma «# tm» aO* <W auUU<7 •■ 

*^—t • •• ■>'■* MaH A pwikM ■# Ih;* ktaJI* Im« a* . 

»*•«.*# kuu I.I. 1' «a»J aitk |4*I aJ)*** flhba**. 

MMia tW MMilH ■! »• tlkilMaW t^»h* m» »w* M-M. •• 



> •• »*4m. fa ih* J 






• n<ii> •'-•■• h- 



Da. tUr*. tM tba L\am. 



HWl* tt* BtPiatw w 



1* ftt* M-Ml*n ff i«t 

Mb. CiMx, ViM-PnUMt. ta iktCtalr. 



oUMspi 






1W riiillin. D*. Il«n^ b lU CWlr 



w •* *• e « g*— ^ ub4 (« 
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elflewhrn* in Kiiropr. tlmi he pointe-l out the prohahility f>f its orcurrinir «iUf» in 
the PtTiiiian runitutioii. nnil rfqiieste^l I>r HoessltT to obtain fuller delAil- with 
rcfereiirp tu its ix-ciirri'iii-r A tVw <I:ivs ujjo |)r. Roi'AsIit p'oeivfji an ATMwer 
to his ini{iiirie-t from th«' (miktuI I^:iMtl Offire n^vnt in Texas, with nmre *|»eti- 
men!<. tiw\ the folluwin^; n-iiurt. wtiioh he }*fnt to me: 

" Alter lrjivrr>in;r tlie cr»'tin"ro«is and r;irhonil"«'nMH iserieg northwnrtj of 
Weathrrford. Artdn-r Tu , T«xiis. I wus ajjrreahly surprised hy a errand pimo- 
raiUii of thr IV-rtniaii t'«>rin;iti<»n. Thiss?-<h'!u i** exti'n:»iv«dv drvelopi-d in Un^siA 

• • • 

betwri-n Th<- Uural Munniiiin«* and x\\v Kiver VoI^m in tlie ni)rth of Kl•^r'lllnd. 
and in <M'rniJiny. \\h»T»' it is niine<i for it< tren^ures of coppi-r. silvt-r. ni«k«d and 
cobalt ort's. It ha^: not hi-rvtotorv bi-i'ti known to vxisl in this Stiitr. or it had 
been ini^fakrn fi»r ili»' Trias^ir sv'itvin. ^^hi(•h is ovcrlyin^r the f»»rniiT tu th«" 
Houth-i'ftst. It< hills, which hav«* bren tracril thruu^hoiit Arrher an>i Wiihitu 
(?ounlif»«. ri'!«fnibb' in shape tin* ropprr-bearin^r or j:os>an-rr»'>teil uplH'a\iii-> iii 
I)uek!nwn, Tt-nn.. b»jt ihi-y are of h ilitb-rent ajrf luid roniposition. Th«*\ nre 
nearly barren, and. luwi-rin^r abuvi- tlo* most bi-HutituI mv.>quit prairit-" triii>;frtl 
bv the tiritdv-timbt'red bottoms of the trit)Uturics of Ke«l Hiver, are ex* fi'.lmirl v 

• • • 

pietun'«ii|ue. Tlo- int'inbf'r-^ <d' thr Wiihita Sx-^trm. as far «•» opt-n to im uUr 
iii8f)i'<-tion by out-rrops or iToss-cnts. niakinyr allowanre lor elimatic differ- 
enees. i-orr<*<pi>nii cbj^i-ly with thv lowrr •Jtiala. di>roviT»*d ut l*erm and Man*- 
feld. but its mineral n*«i»uri'es arr evidi-ntly morr pronii«<in>r- Sui h nuni«-roii* 
veins of oitppiT on' hav»* Iwrn tra«'fd ovor tin* summit- and .-idt-s •»!' th»* liill^, 
that h.irdly a hundrnl and "sixty arn* trad rould br totnnl without urt- i»n rh^ 
Purtarv. The ort- rrop-^ out. a«j. for instatjee, on thi* l-bril Diiu^rl**- H.ill. in 
KUidi ({U.intity and «{Ualiiythat the mi'ri* lollri'tioii of it. witliout miniiiir. wiOiM 
provr ri'iuuM'-rativi'. It is -upp<i-*«'d tli.il tliosi- vri:»'« ar«' <«»tfmporant on- v%ilh 
injerti-itio at liitb-rfMit at;«'s of ijuart/. trap and pi»rphyry. Tin* vt-in bub* arr 
paralbd \vitlt tin* strata, but there is .-uthiiciit evideine that they partakt of tbi- 
nature of trui- veiti". ('upriferou** arui f<rr»ij:inous <'ros<-e(»ur.'«e>, fei-dej" and 
Icrtd-i of m.iniranesr .ire often met with. A ero^-i-eul was made to a ileptli »if 
about tlltet-n b'el upon the I.^belT lode, ainl ten Ih-uih work re'inlted in th«- 
raisiiiLT of r.ixjo piiuiid» of copptM «)re. Tlu> ori- is tar superior to the lerro- 
fulphuret of copper, or coppi-r pyrifi"J, which ore i«. mo-t ^eni'rally work* i ;ri 
Eu^lainl. and it i'C. in t'.ot. more piolitable than the ii.itive coppi i a- tii>iiid at 
Lake Superior. It i^ e.i<.il\ <Mtidtfd. and the str.ita itt which it )<• t'lomd can 
also b«' more econonrh.ally excavated than any other in which copper ore^ 
occur." 

I)r. L*' (\»nte. in « ontinuation. spoke of tlie occurrence of cabitnite tin^e'! 
witii cMpp«'r IM till- I'ermian formation «d Sojiiliern .Mexico 

Mr tialib meiitimied the iji'poNitH <»f j:r»'y coppi-r mar the t'olnrailt> llivrr. in 
Ari/.i.«ii.i. "i-aiiend over the <iurface. the dtdiri.i ot inetaliic V''ins. 

I»r. L* idy ri-ni.irkeil. that ^had liad been broujrht t«> <»ur m.irket^. f.ir several 
year- p:i-t. dunii;; tin- late atitummtl months, whii h were t jiUL'ht in -al' wnlrr. 
pcrh.ip- iu I ►« law .ire H.iy or nfVthe ,IiT->ey coa^^t. Wiieii the -hail H-cen«l the 
river to -p.iu n. tbi-ir -ti.iiiai b- and iiiti stines app«-ar to contain -o ]ittb- that 
the tpp-iioii i< MJt* II a-keil a- tu the nature ot' their foojl. A -had whi^b [>r. 
Ij. hid pur< ha-i- i .1 tew ila\- -iiue. on examination, was tiMtiol to have the 
Ptom.ii h lull tit -tnall fi-lnx. Thcr«" were .':u cit them fr«»m '- to 4 in* h" - I'ln^:. 
and al! one -pet ir.-.. wtii^h app>at- to be the >>and-launce, Afnmoif^'ff .Inf-ri* 
eanuji. 



(H. Tith, 

Mk. Vai'X, Virt'-rrrsulfnt, in the Chair. 

Tw«'n!y-}»ix iihmii1mt*« |»n*sfnl. 

Philij* S. \VaK>, M. I)., was oK-oUMi a incinber. 



[OcL 



■riTi lui •nuKiM or 



IP* Vwrk : A. JL thtmtmtmt, lU i 



t -jf ibi OmmmOmi*, (W MUslHg |«tvn •■•• 



»ff 4>*»rM IfttliV. H. (L 



wr « »ai*« M... I 



>««lia«* la sMaMl H ii^ y . Tta Mir , 



1 






■4 l>^ twM U4«. lliMMM» to i^ Ml I ' <*•^ 



> >— * p^«*4 >M«i>H4 p— HI— I •artM^ •> «• a*^ 
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•Miii.ir iiii-a jiiTlt.i|i- r.ttli'T i;i'«ri; i;..mi -{••. ..•:;.:. Its i ti.»r.i icr*. ^••inr^. ariJ 
Hiin :... r»h'i.KA. 

Mini. I. Ih.}.;. ;|4. Iii..!..,' : >•.-!. If. .V,. ;. i-'.-i. 474. W., ■■: iir.-i IJ^- li. . 

I ml»"| Sf :i'i - I »:-!.ii;- J'. » ■, 

Iij. • 

•'">!*•• ■ '11 III. .M..;, . ,.'.\ ,.y .,-.,,•. . r*:i» • . ' A . "A ."!. ;!.. M i-r^.i.- • ;.,; r 1. ♦:.. ri. 

arwtr .I'll ^ji.ijj. « |,.i: V4 ,t . V ...!:,•■-.■;■! :: ■ ii» '■" ••■ .'4 .»• i. . : i "'.. 1 .ir»-'.:;i- 
fiiriii .ii;.i -111, ...•!,. H«- I 1 ■ -!.•.•..■-- u .-li v.- !<■ !. M" .* I ■•■"..-. i- .y !■-:. J. - 
iiai. I» !.»!-i.tii ; il.i' nj ;..■■ ,.;i j • ;,. ■.■ . *. .. i;i:'\.i!»' .■" ! .•>• ■ r tr-.n. -Fiiri M-n 

III \\\i' !i|. . 'f.:!! _'if..»!' . I. -A. • ; :■ ! v ■.'J '"i' iji?- !.'T j ■■■. ■•? :Ji»- I'.r-*. .i:.:.u- 

liis : ilii lij.w tii;;«*M|i r :•.■•■■•_- .1- .1:1 i •'.«'.. nn "^ ■•-i .-r ■■' ■■::.;•. !>. :.:rii. 

K\i-.* !'•. urr.iii;:! li iij l...:-- - . •• • -'.wi •,,• .i/i*«;ii-r " -ii..-.. ?li.- 1, ;■}.•■»■ \ ;•. 'ht- 

I |Mi-:li'ii.,r |i.Mi .-» {.«r.i*i<i rii-iii '•.• ■■•:■••- S\ ih-- tir-* i-i.:. ...... A- ■ :»' '1' .i?ii 

^lll•^.■l•■llt^. viii».r:*I. ••--.i" ••:■■. '.iT Ai.i- •ii-r-.t". . .-.l."-". •■ ;l,>' a ♦•'.«' i.i.rii. 
MjiN .ij.i'if'ir*' [n-iliiiii^i;! J Ml- l:'ii .1; ii .'j-. .\i:ii '^' l.;.- iif-r- '-r !• -- i-:- t.ij- 
iM'ii!. i i.-iii:ili- ;i|i*-rttjr'- ii-'wiifi *.,.■ .■'•:i .1:.; i'*:i .»!,;.ii.; A .tm 1;. ••: t-'ir 
fiii]>.l!.i -isuHii ■! I..1. k •• 'i.i .tV-: .I'l ;;,f ..i;h ■■■ '.ii-.- .•••li .im.'.!. s-. «.-*•. 
J;i« .- tljr"f , .1 II.;. it I iil.ir. !.»*• :.«;! v . i.ii.j.T' •-•■:. ti,r:i.-:i' i w i:ii .'•.'■ ii • ' :i. w ;... h 
lia\ i.- .Ill .ti 11 ;•■ iii:ii-'| -'i:!.!.!.' .ui : .w, t \| :iim1'->I i-i.«». •■•! i-.t^i • •• -.i:.i. i jii« 
^linri iiii>: 'i.i: r>ii\ ■ ..uij .«■ . i w .'u \\^.^'. ■ I .\'.'!''-'*tiHm. tiii ii.>ii> -: w ; \\ •• i- 'i.iri- 
lu'iiii.ii i.i! :•. ii!' w :, ' .. ! • • •• . ■ .if -«' '■:.«^ ■!»-'• ii'i !r'»ii4 !li< j.n^ - .t'll •.;!:! * :..ir- 

r«»w "';i - .iTi '.r.'i rriii -J .»•> . 

('••.'■■: Iiiii^.i! -'irf f •• ■.".'■.•■ ^r"'i*;-,. \\:'\: :i iiii'i;.iM irrt j.ii ir ' .ir.l a:.*! i& 
iji*»-r.il !:•'•■ I'! 'i.tir.i-r (,;;■ i»: :i,i -.iiin- k.r.! . :i i.i< iitii :■■« I'l r« !!'•!. !■"■ »n 
'J«il-. ji';-: .1 i.ki'-:.\! r-'-A •■: 1 !.i i-. ■!'■'- \ i-ii'i.tl « .r: i •■ :»-'i';i-li iinw:.. ••\*' i.*!- 
iii;; -I.^'.'!;. :r -.■■ Tin !;«•• • 1; n i ..,'i. ■:■ .-•. ! (•! -j'-i'. '-r M ■:•■ i-r '.1 •- i: < mi- 
Ik!' -1 w.tii il.ii k. Alt r-i'-'i!-.!.. ■ •I-ir- 1 i.r.» •■'..- 1 .i'-i% ii'-'^- :ii'.i '!.»• >•• 'i y 
lirliiu 

In 'ii- ^.-i i:ii- H,r>j-l. A' ■:■.■.:■■•■!' . ! '■% !»■. <:mj >;.i? n«!m.i. ?• '■ .'ifil tii 
w Iii'-lj :i' .- --i^'"i- '♦."■■•>!. .'• : •:■■■■•-.'.;.•■ i.iu - .»ri !■.: .:-!:i l \i '.■ Ii !r"'ii''" ?•» 
T'M.'ili ii.-l ?tii- !ii.i •■ .«!■ -t.!. . ■■■, -.■i ! j-.'-Aii:: •■.!• "j:;!! .u- I ■."•i -■ ^•- 
tni'Ti'-. ^||■•j ivi '1 .1?. •..!■ N!- '."J. ! i' ! «i : I-l-- .'•-' I:a»'a:-i .i--i^.i'- !l.i i.iTT* r 
.1- t!j- I-" .'I'i'. !•: 'f •■ II .<!<■ I, ■■■'.:• .!! ■■m- j.-"-'!!!.- //i '.•/■-. 

"llr J- :'."ii I.; :»,! .ii.'r.i'Vi .i- 1 :',:>>• -r // ■.'■.»•■ i.;'»'!i .tjijt :ir !i: .r»* "r 
I"--- ■'. . ■•:■■' I ■!.■■! I-: .1 •: . i : iT :-.. "i i. it . jin •; :i.f » , n,,. j, t':.i 1 .i-»« ••»•!', !!:•■ 
/Ti- : ;• • • ; ij i " i- i-.i- r. .-• Ti- Mi i :; • ! i"' r >'.'■ rii''. » \'-' i!i ''.f m-- !■■ :'■. :il '[■■•■.-h 
lil l.'i' •■'■ I Ii- ■. •; •■ i, . ■■ ■•■■.-:■ , ■ - ::■ ■■U!« I I. i% • '.•i'*- 1 •• 1 '■'■.a* :).' \ 

ui !i I-l. . . :• 1 :■■:■ 'h' .i-- . :• 1 : . .» iiKi! - iti -••\»i.il ;!,T»t. -i 1: -»'. ;i'' i !li:« 

\ i- A ' '.•.•'i.t-i '.\ V' ."^ .1 \| .1 ■■ . i!.i Will Li.i<\\ii I'l- !■ ''-.I'!; li 1' I ■ '.rr 

.-tii ! Ii'-i •• • I.; 'M- i-,'\ . \|i V I .• ■ ■■.: ; III- M.i ifi.it ill I iiixilii ;-«i ii i:. ii\ . : i.i.' 

Il-1*M ri .!i 'lii j.iii'.i.'i i-l •'!.' |i.!'.' I A;i't 111 ikc !«■• !i[li- •'! ;i -J ii.ii uii-ii 
• .1- *i li*'.- r 

"I'll !■ t I'l! Mrii k ' -ii ■• ■■" ''i' ' ■• k i"'!i' I'.ri fr..:n _'" '■» '12 \i\ • i-?i r>'». 

I.I ■ :!i I,; I.i 7 .1 • I.i - . - !.:■• - • In i-i'li impli rH'fU iH -i iIm* »>■ rt-i'.ii. 
hl'li ; ] • • ■ 'I ■ll.iim !•■' 

Nolice of loaie remains of Extinct PACH7DERK9. 
j;V .IM^I.I'II M II)Y. M. I». 

I.\M.. ■ I'. ■ . t:> I.. iU I'r. A. \ > l-»;o 41... 

.\ii 1 \' •. • -; I . 1 - ii! !'»■ .II.. i-'\.ii.-!k i!.:li till! Ir-rii ■it;\ mm' 1 iTi':i»:".i:p 
imr.- I 1 .- j:i :■ III'! '•;. .1 -.■■ ■ ■■.:i' !. ' i' in "« I I" iii^ ix lUi.i.a'.-i.i ^\ ■!..• i.i'- 
I'r h ». .1 h • »»!• !i. \: 'A .1- I ■ .'ii i!i •:,■■ 'ii; ' n wi-il in <i;i.-.ii. «',» . Ii. ii.in.i. .1: 
A «i<'jiiti «/t lii-'HiTij .;•! iii-i t'j ii • t 



HnmAL H-isxi-n or nutAvawni* 



^•■^•M •*»« . 



tT^m- t 'JMftl t 



rW ..-..r^ M >: 






•(MnaM aari •« iwk Mte aT 



li) - li 



IWmm *^ MimH I *«baiiMJ la «f k 



f £.»'■■ II Wfc.la^f«fc»^ia 



I 9t»;^tm. Ml— M J— 
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to liiivr h:\ri the ?iNiH* torin .1? in Anrhifherium. Tli** inruT lolie-* iiUo have th** 
4:iiiii- t'(iriii iiiit art* |irM|M>rtiMii:itrIy K'<<.<4 rohitst, vvhilt* th«* nu'iii:iri 1i»)<f-* tiri* 
iimii' *•>. The {•■•-liT«i-imM|i;iii lulu.* piir>ur4 th<' saiiiu r«)Pir-v :i!» in ,|«'"'«i 'A*' /■»«•«* 
Mii-l lik«'\\ i-*'. ji- ill this, join- iln* <iiitiT Inln"* at thi-ir rtiiijiMntidn Kri»iii iii-ar 
Ihf Mii'l'IU- i)t il«i i"Miir<i- it '^i\»'- off u |»riK-v?«"' ilin'riril tnwapl-* thi- iiiti-iv.il uf 
ih*' ;iti'' r'»-irilt rn.il mii-I aiit»r<i-imMli:»n Inhr.- :iiii| ri-aiin^' -hi»rt urtht-iii Thi« 
pr«"i-- l«»«>k< M- it" •ii-*jiiiii«i til j(«iii thi" routi'^iioiis |inrtiuii nt thi* iinti-rt>-iiM' !iaii 
lo^i'. i<»i:rtliir witli it ti> tonii .1 rro'i-n'niil Inhr. ciiihratiiiir th»' ant«r »-i'.\tfr- 
n:i1 nti«-. :i> ill tin* iiMr«'-[>i»nilinu'' c«»himt»'« ot" t-nuiii*- ti«*ih. .%'•» "iiili arr.iri^i*- 
iiu'iit i-xi-:- ill .\'ir/,iff,'ni/ri A triaBu'iiI.ir tiilM-rri*', as in thv latti r i^'riiu*. 
oiTiipifs the .-|'.u»' at thr ha«'k uf* th<' iTown, aihl it af»|H'ar'» :■.!< it Mn aiift rnir 
Aiiu'lv h.i'l a •li'>;ii)''i!iiMi to join 'in- ^l)Ilti^''UllU'< |M>rii(Mi i>t' the )»ii'«fiT'i-iii*-<liiin 
liihr. t(» lorin w\[\\ it a rrf-ii-Mtiii'l hdir, in liko niainu-r a** in '\\v tnini' r • .i«i' 
to «in*irat «• th»' |M»*ii-rii-»'\ti'rnal l<»h«'. 

Thf i-on>:ti-ii<-tii>ii of I lie tooth rh'arlv iniltctiti':* an animal uf iiitcrRir>iiAfr 

m 

o!iara<'lir to Ani'fttfhfrhim anil h'-fuuf. 

ANtnifropt > uti'Aiiit «. 

Mr. TiiMoth-. Cniiral ha-! -juhmittril to my t'vamiuafion thi» !«|H*i'iTni-n of a 
tooth i»t' raihi-r (■ni;;i:iatirai charai Irr. whuii 1 <><;)^|ir<.-t to iii'liralf .\ f i>'\t/ i, rwm 
At Irast \Ntih -oii{M<ial atUnitif-i. It was ohtaiiU'<l Ity l>r. Kiitr'<kfrn. iruMi a 
Irrtiary tormaMon. rilluT iMnrnc or mioiM-iu-, uf Siiark Uixi-r. Moniuoiitli ^S^*.. 

Thi- looih wonM aj«|n'ar to ti»rrc-Jjionil witli a first or 'H-ninil lowi-r ir n- iiui- 
l.ir ot a ruiiiiiiaiit. oi witli an\ ot tin- ><i-rii'- lutwcfti iho tii^t aii<l ia»t niol.ti- iii 
/*«f/,»"i''ir r/'//'i «>r .l/"-'i»'/iTM/;ii. Thi- «ro\*n \^ ninrh worn,f\iMi .-o a?* tinit l.ttTtit** 
40II1'' ol ii> ili'iiin !i\«" f''atur»''i it i-* ronipo-ifit ot a pair of •l<-iiii-ri>niii<lai 
lohr-, oin- lnti'iT ih«' othiT. the plaiir -iiii- intiTiiitlly. the roll \v\ anil ■^iopiii^ -ii|f 
«>xtt I [Lilly. Tioni i-ai h hil«L- tir-* rii<|.- a taitu' in the ii-iial nianm-r. No I-tlii. 
nnii oni\ n fn lih.' Iia^al IuIm 1 1 Ir in-iiipii"* the <leep i"Xt«Tiial nn;."ilar i«jtfr*»i 
hftvvciii ih<- iofii'-. 'I'lie \\i»rii tiiiurarin^' -iiilarc prrxMit^. on thr a..tLrifr 
hilir. a \\i"l»' ( n"»i.tMtoi<i trait of e.\jto-fiI lii iitiiif. .-ii^htlj^ roin a\<- himI hi>:ii«'rf«l 
with ihii k •■n.iiiK i. Thi- a!iii-iior ami of tiu- err-i ml i" olitu>c ; thr po^'druir 
f xtt n<N ii <!* iinv.iiiliy ami i-* at '.iti*. I'hc pi>s*rrior lodr rxhiliit^t a hult r!!i|i- 
itpoi>ial trait ot lii-niinc. inaiix >ti:iiL'hl at it.'* inner inarprin. aipi horiii ri-il m illi 
t*iiani«-l. i-\i ept lM-hin<l. whiTi' it ha^^ ail ili.»appeari-il. Th*' ilvntin.ii 'rai t.« «if 
ihr two jiilii > arc >t)iarau-<l l>\ a nairow i>ithnin-. The r:iain*-l i-> thi* k. iil.ii'k 
An«i .-hin.iiz. liii'l thon^'h it appi-ar.-* to have oii^inally hern nior«* or h-.- r.ni,'!., 
\v\ i* I- iiiiw n«iily Hiiimitii. 'Ihc luea-urciiMiii^ oi the "jii iinii-n in •t.'* prt-- 
»fnt < oniir :<•!» are a- tolh'W " ; 

i-*iiM- itiiii a:; 'L.itiuti-r if the riown 10 line-^ : hn.iillh of po-tnior loh»- 
oMi'iU'-ix :i> '■!'••' "I til*' •-iiaiiu-U •! iii>un \*\ iiiir-^ : lireioiiii ot antrrior io'c iii 
4tiin>- p> -i<:<<ii *^\ iiiir* . t>ii-a<lth ot worn tritniatiii;: >iiita«e of po^tviinr loh*- 
•i Ii:;i- . I i« .1 l!l« "' '1"- "" aiitilior lulu* .'-A liio'>. 

I.iilMIl"!"'"^ •" ' IliKNT II l". 

|)t II. I, ill, - l.-.-i I- III. tj. Ill iif M.i'ivai-r- Terri'-! ti»-'«il'* eomain^ n la^** i'.fi - 
rior iM'^-i* t"'"ii wi.'.iii h.i- all t!ii- I har.ii ti-r- a-ii ;*••■■! to thi- . «»rtt -p-.i, im^' 
tif»th "t i'" i-.x-ii.'" t.ipiimij .;( n»i.- /. ./ Aii •/' I Kiiriii>«-Mii imhi-ipi- 1*irni I'lotio. 

'I'll. 1:1. All .- I oijii 1 I't a p. til of ti .m-v I r-»' lii,l-iik<- loin'-. ;i» n thr 

l>>w • r !ii-> ii " ■•< '•!■■' la|iir wi:n ihi- .liiition ol a wt[l <lc\i!o;>« •! po*'i-iifr 

.-•in. ; 1. 1, t I'.-'ii r?ii- pi.i.i ipal loin - h i\»' ■'nJ'.iiiitf -nimiiif"! !-lij!i''\ ivr 

tra'i'\ • I -■ ' • 'ioii pii-'i;.<«r "iiil.ni" .-lui'iiij:. th* 11 alilriior *iiitai« • ion .i««-. 

»n 1 t If" • *'• • •"■ "•'■ ii^'X. Ihr t.ilon S-* alioiil hill thi* li- ii:l>l nt thr 

p, ,,,. ;;..il ; .1- .-.r.-x I't htirl. .lii'i with thr trout tmf.ito i;ii i.ii.n.' irnin 
till- in -ill- '-!> ' -^ ■■ "'•*''' V^'*' • row ii i-^ loiinih-il in Iront l>y a li.i-.il i;<lk;* 
K iri ,ii. I .vi; ■! i-iii-:'-! ttl thr • low n :»^ iine- . traii-^iT-i- ilianirtrr in *:i-iii '^ 

i.lH — 

; ii.ive a -I:*!'! i<':« l!»-»< 'I'i- -^liecinien belongnl to the htwe^t l»e'l uf th^ 
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ru!«. Its nonrost hUt U Miirro^fturuf. in ponic of tho vertebra* of whifh • 
sli^'ht jrroovc, bt'si«lo \\iv /.v^'ajjopliy^i^, is ilie rinliiiifnt of the z\)rAnirum. 
If of the fiame {troportioiis uh I^utinu and Auihlvrbynchii;*. its Ieii|CtU would 
not tiiivv hi'oii niiK-li iiitrcreiit from twelve feet, or that of the lar^feBt aliiga- 
torii of the Mis^issipiii. 

OPHIDIA. 

PAL.1-:r)PIIIS Owen. 

PAL.*:<»rFii9 LiTT«»RAi,is Co\h\ Proc. Acn«l. Nat. Sci. Philad. IHOR. 147. 

This, with llie fullnwiiii;. 19 ilio only serpent whose remains ha\o Kern 
fouiul in thv riiiU'il Stntft in «lr|i()«iits oMer tiiun the po^t-pliiicvne. We viwe 
its preservation to Dr. Kniri-kiTn. of Shark Kiver, N. J., ht-tt kuuun hy hia 
botanirul invi'stij^'iilion?. It i.-* in pospesi«iou of the Niw Jcrny State <tf..li^|r4- 
cal Snrvi-v, nn<l has lii*en 5uliinitte*l to nic hv Prof. (leo. H. t'onk. the l)irevli»r. 
for examination. The ^perinirns consist ot thn-e verti'hra*, ncithvr f»f ihem 
perfect ; the most s<> with nt-ural arch, hut with tllapt>i)hyi:es hroken ttfi. 

The more perfect i* an anterior dorsal, with two iiypapophyiies. the Antt'ri«>r 
sniall and ilirected f(irwar<l*(, the itottterior lar^^er, and directed Terticalli ilown- 
wanls. The hall has some pnperinr Hp-look, thoiijfh the groove which 
boiimls it i^ hilt little oldiipie. Centrum much comprc^Hed hchinil tlie mi<Mlr. 
Plane of ha-»is of zy^rft|iopliysi.«* c»ppO"!itf tloor of neural arch : zy^apophy^ii di- 
recteil sli^litly upwards and ou!ward.s, continuous hy a hroad win^ ruiining 
posteriorly, with the iliapojihysis. Neural arch well elevated. < hrokt-n ^tf Kr- 
bind I. The ha.xis of tiie neural spine \* narrow on the anterior partut the arcb. 
and does not reach the anterior margin. 

lAu. 
Length centrum (hall to eilge cup"^ uJi 

Depth hall « 4-25 

Width '* 5- 

*' between extremities of zyjjapojdiyses «, 8- 

Depth cup ami neural arcli „ 7 f, 

Width neural arch hehin«l 2-2^ 

A .^tron^f ri'l^e exteroU tvom the zyirapophysis jiosteriorly parallel wjtli the 
centrum. There is no rid^:i- continued fronj the /y^rosphen. Kxcepr a *lijjh! 
rid;:e heluw the fits-ia, which i"« uhuvc and hack of the diapopiiy:«id, tin* «urfa;:v 
of the vertebra is smooth. 

A;!other vcrteora ii rather broader in proportion to iti leu);tb. and Wf9 cum- 
prea>ed. 

Lin. 

Lcn^rth (a^ ahove^ 7-h 

Width hall ^ 

In both th«' hall has a >i'ihtriank'»Uir (»utline. In the more perffct ^hc Kate 
of the neural can:il i-i ilivided hy a narrow hmjjiludiiial epupopli^M:.. 

^'»C'x/i'v. — The eoi'i-ric jrreen sinil bed of Shark Kiver. Munmouib »'«».. N. J. 

Pai. »:'»rnis nu.ir^wi-* Cop**. *\\ rmv. 

A nn^'le vi'rte*-r;i re|ir»-e:il^ this -|K«cie«. It indicate!* one c^f the lar^ftl of 
t!je jt'ir.:-:. 1 eiiifc.' \r.:\*- ilitVereui from the P. t y p h ;e u s *if Uwen in •.i/.-. The 
bulk of the vrrl' i't.i i^ ilouMr that ot the i*. littoral is. In ail'liM-i. to tbiS 
p(ii!it. It 'l;:!'! r< trttui the l;itier in the jrreater transverse diameter of tl.i- cup 
ar.d b.i;i: :":.• -te an- transviT-fly <»v.il ; in the P. littoralis sut-lriaugular 
ov.i'f. thi* !•• ii'rum i-« n.ituraliy les-* j'onstricteil »n>l broader in thv r<>ruter. 
The artiful.ir fa. ■• of tlo' /y^r.ip.ijdiy.^l.s i:? broadly ovate in the i*. halida- 
li u ^. iKirrouly in the omaller ^pel irs : while there are indications of riuilar 
po-ti ri<>r hyp.i|>i>pli\ -is iti both, the anterior in the P. b a 1 i d a n u << appears 
to lia'i e l>( I ii *m.ilb r. 

Ab cumj-arcd >%ith the species deicribed by Owen, the cup and bait are more 
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The specimen consists of the fore part of the snout, containinj^ on one side 
of the jaw the upper canine ami anterior two molar tveth. It belonjjed to a 
species larger than any of tiiose previously noticed. The face in advacice of 
llic raolarii was more prolonj?e<l proportionately than iu other species, but was 
Also proportionately narrt>wer. 

The two premolars retained in the fossil are blunted from wear, but are 
•;learly constructed after the same pattern as those of the livinp Peccaries. 

The inci^Jors, as indicated by their alveoli, held the same relative position as 
in the latter, but appear to have been comparatively feeble or^jans, ami the an- 
terior pair were l)nt slightly larj^er than fhe lateral inies. 

The upper canine has the same form an*! mode of in!«ertion as in the recent 
Peccaries, but is proportionately smaller. 

The anterior ends of the coossilied premaxillaries project to a much greater 
degree in advance of the inci.-^ors than in the other known Pecciries. Tiiey 
Are also more truncate in appearance ; and on ea»'h side of the intermaxillary 
iKitch they exhibit a conspicuous pit, apfiarently for the attachment of a pair 
of ninscies intemied for a longer and more mobile snout than is possessed by 
the living Peccaries. 

The measurements of the fossil compared with those of other Pecearies, are 

as follows : 

I). nas»utus.;oomprcsi>u.*j bibiatus. ;torquatm«. 

First molar t(» front of ;>remaxillaries. 'jH lines. " 4«; lines. . 41 lines.; 31 line«. 



(I 



ti 



to canitie alveolus. 
Length of jaw in advance of canines. 
Kreadth outside of canine alveoli. 
Ant. post. dium. first premolar, 
*• '* '* sec<»nd " 
** *' " biise of canine, 
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Mr. Timothy (.'onrad has recently submitted to my inspeeticMi the crown of a 
second molar tooth obtained by Dr. P. Knic^kern, tn»ni a mio(^eue tbrmatioD of 
Shark River, Monmouth Co., New Jersey. 

The tooth bears nearly the proper relation of size with the prenudars in the 
•pecimen above described of /K «(/*«'//.» to beloujr to the same animal, but the 
tact of its bein^ found in a niiocene deposit, while the latter is ot supposed 
post-pliocene ajre, renders it pr<»bable thai it pertains to a dirterent species. 

The crown has astnm^r basal ri<lge, hardly interrupted at the most prominent 
|>orti<Mi of the l«.»bes externally atnl iaterwally. The lobes present tlie same 
form and relative position as in JJ. hifuntua. They are consiilerably worn, ex- 
hibiting on their summits expose«l tracts of deiitine ; nearly circular on there 
external, and larjier and irrejjfularly reniform oci tbere internal. The mejisure- 
meuts of the tooth in comparison with the corresponding tooth of other species 
are as follows : 

Fossil tooth, 
1). labiatus. 
1). tor(|uatus, 
I>. compressus, 

ANcniprrs Texa.m's. 

An apparent sulipedal pachyderm, allied to Anrhithrrium, is indicated by a 
specimen consisting of the j^reater and more characteristic portion of an upper 
molar tooth submitted to my examination by \)v. B. V. iShumard. Ii was ob- 
tained from '* Hutchens well," from a yellow sandstone, supposed to be of 
miocenc age, at a depth of 50 feet below the surface, in Washington Co., 
Texas. ' 

The size of the tooth, as well as the general form and proportions, have been 
nearly as in the Kuropean AnvhitUeriuin nurehiinm.^e.. Six lobes, as in the latter 
enter into the constitution of the crown. The external lobes, imperfect, appear 

1868.] 
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to hiivo had the ?{wne form a? in Anrhiihnium. The inner lohc« also have the 
i<:inie I'orin \n\\ are prDportioimtcly less n)i)U?t, while the nie'lian loUes are 
more s(i. The |»nsr»-ri»-irii'<Iiaii lobe piir'?ues the !=aine ctnirsea? \\\ Anrhifhfrium 
nwA likewi-^e. a.-« in this. jirm.>* tlie oiitir lohe;* at tlieir conjunction Frcnn near 
the nii<i'lle ol' its cimrs*- it irivc'' (»ir a process »iirectc«l ttiwanis the interval of 
the aui- nj-iiitcrtial an'I antiTi»-iniMiian lohfs an«l ceasing short of them. Tiii!* 
priMi's-; looks as if" «ii«»pi»sr«l to jtun the contiirii(Mi!> portion of t)ie Hntero-incilian 
lohc. tojrethcr vviih it to torin a cres<»«nfoii! l«ihe, embracing the antcro-exter- 
nal one. as in the eiMTespiiiHliii^ ctilnnms ot' e({uine teeth. No such arrani^e- 
nierit exists in Atirhnhfrlnm. A triaii^rnlar Inbercle, as in the latter ^enuF. 
occu|)ie.s the spaei« ut the bsiek ot* the crciwn. ami it aj»pears as il' its anterior 
Ant;le ha<i a «ii»po>ition to join the coutiirnonH portion of the postero-iiiedian 
lobe, to form with it a cre^eeiii»>iil lobe, in like manner a.** in the former case, 
toembrac'e tlo- po>ter<i-ext<'rnal lobe. 

The const rueiiiin of the tooth clearly indicated an animal uf Intcrmeiliate 
eharactur to Anrhithi-rmm and E'lmts. 

ANrnii'i'ODi'.s itii'.\iins. 

.Mr. TimolUy ('niirad ha-* submitted to my examination the Pfierimen of a 
tooth of rather eui;;niatical chaiact«T, whieli I suspect to indicate a parhf/fltrm 
Ht least with solipedal afliiiities. It was obtained by L>r. l\nie.<<kern. from a 
tiTtiary formaiiuu, either eocene or miocene, of .Shark Kiver. Moiinioulb Co., 
New .lersey. 

The tooth woubl appear to corresjiond with a first or second l(»wer true nio- 
l.ir of a rumitiant. or with any of the series between the first ami last molar.") in 
l*al:uithiriuni or Ain'huln>num. The crown is much worfi,even .**o an to obliterate 
4omi' t»f its di-tinctive featur»*s It is i!oniposed of a pair of demi-Cifiioidal 
lobes, one belore the other, the plane side internally. the convex and slopin;; sitie 
exti-rnally. Fioin eaeli lobe de-cends a fanjr in the usual manner. No fuUl, 
and only a feeble bjisal tubercle oc<'Upies the deep external niijrular interval 
between the lobes. The worn triiuraiiiijr "^urf'ai'e presents, on the anterior 
lobe, a wide crescenloid tnict of exposed dentine. sli;rhtly con<*ave and bordered 
with thick cftamcl. The antt'vior arm of the crescent is obtuse : the iiosterior 
extends h .*s inwar'lly anil is acute. The posterior lobe exhibits a half ellip- 
sipoidal tract of dentine, nearly straight at its inner margin, and bordered with 
enanitd. except behiml, where it liaj« all disappeared. The dentinal tracts of 
the two lobes are s»'|>arated by a narrow isthmus. The enamel i.«* thick, black 
andshinin<r. and thou^^h it appears to have ori^rinally been more or less rough, 
yet it is now nearly smooth. The measurements of the specimen in its pre- 
sent condition are as follows : 

Fore and aft diameter of the cniwn 10 line.<j ; brearlth of posterior lobe 
obliquely at base of tin; enameled crown :>A lines: breadth of anterior lobe in 
same pc.sition H| lines; breadth of worn trittiratiujj: surface of posterior lobe 
t; lines ; breadth of do. on anterior lobe r»J[ lines. 

boi»HH>I>(»N OCCIDKNTAI.IS. 

Dr. llaytjefi's la.^t cullection of Mauvai.-«es Terre.'* fossils contains a last infe- 
rior molar to«)th w bich ha? all the characters ascribeti to the correspondin>t 
tooth of the extinct tapircdd ^enus l.iif>hi"th»n td' European eocene formutious. 

The crown is com|»o>ed of a pair of transverse hili-like lobes, a** in the 
lower m«dars of the Tapir with the addition of a well develojied po.^terior 
eonoidal talon. The principal lobes have subacute summits slijrhtly concave 
transver<iely. their posterior surface slo|)inif, their anterior .»iurtace concave. 
ami their exteiior sides convex. The talon is alM)ut half the luM^jht of the 
jirincipal lobes, convex behind, an»l with the fnnit surface inclinint( from 
the mid»lle. o\\ each siile. The crown is bounded in front by a basal ridjje. 
Fore and aft diameter of the crown \S\ lines : transverse diameter in front (»J 

line.H. 

I have a suspicion that this specimen belonged to the lowest bed of the 
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Anorrs rETRosTM Cnpe. 

Thi^ >|ieri«'-i i«« r»'pri'M'nt«Ml Iiy portions of four cMistnl l)<»no*. pari* or »li*le« 
of si\ in;ir}_Nii:il Imiiu'x. imi<Ji «if tin* ri;/lit liyojitrrniil. qthI a po^irrior portiun iif 
th»' ri;:l»t hyf)ostfriml. with xhv luail of tin* os I'oriicoiiicuui. T\ii-\ w«rv touii'l 
iti tlMr Wi-si .for-r\ Marl (.'oiii|»iinys pits. (JloiUf^itfr Co., N. J., in the >.Mnv lo- 
cality ulirnrc tin* Laf»laps vva." procur('«i. 

Tlif liyo-t»Tnal Imuic i«i pn':*frvi'«l in its ft.xillary tniir^''in. an«l i-* c«iiitinufiu« 
with two niar^'iiiiils of ihr carapace of iht* same si»lf. Two ot thv ^o^t»ll- urt- 
Hiliac^iit. an-t -jivr the (Uitlint's of tlio vertebral hom-s and scutfs. Thr?c ?hofr 
X'lu' interior oiiiliii*' to he very con\cx. the \*ht>lc. frtmi anj;I«* to ar>i:if of ihr 
tnai^'irial honcrs o\' (•ppo<>ite f^iilcs. aniountiii^ to an nri- of ahtMit 1J4 •Itirrti-f 
F^ich liTor-fcrnai is .-litrhtly concaM* below the planr (»f their cuTiinion Mitur«. 
Kach thins out l:iterall\ . thou^'h theone prei'er^eli is \ery thick on the oxillarr 
lMar^'in. There is litile *lit!'ereni e between the thllkne^^ at the lut -osterriil 
nn<l hypo'^ternal sutures. All the sutures have minute ru^'o>itic!i. flitft-rtr.^' ntueh 
Iroin >tfrnal> in A. a^il is anil Taphror.phys. which are vt r\ ni^'^'e*!. ainl ri- 
^' inbliii^r i|,,,<r of I'leiirosteinuni pec t o rale in. The pit-ce of ii\po«ti-rTiAl i« 
even thicker than the h\o>ternal. The bone is t vor\whert remarkable lor the 
thicknc^.> of it^ »len.-N»' layer, anil the tlosi'ne.-> ot the texture ot the -pouj^y. 
The tormer is one-third th»' thickness of the sternal nnd costal bont» fruc- 
tureil. 

Thi- Siute suture-' of tli** inferior surf'aco are obsolete : those of the ilor^Al 
.s*.irlni»- ar»' like tlo"»e (»f Adocus, t. f., the vertwbrals witli brackrt-sliuped 
lali-ral l-oiiii-rs. w iih the costal profcetliii;; from the point of the bracket. 

The marvriiial bdiiri var\ mucli in thickness proxiniallv. Thev have two 
proximal suiuns, one ^idr convt-x, the oilier concave. Four ha\e n hea\\ bor- 
der. iH'Uii'l in seciiiiu : in two of thf>e it is ctin>idt-rablv everteil. Ati>>tlier ha* 
a rath'-i thin mar^-in. ^li^'htly t!«'cur\««l. with a Mibmarj^inal j:roove st panitiii^ 
it tnuu the m«>-t ma-^-ive purtion. The co-tal bones are str*inj;ly rtiii\ex in 
their leii;:tli. iuilitatin^ an nrched carapace. 

M"ifuremefift. 

In Lin 

livo'.lernal wjiltli 11 1» 

to uri;.iu axillar\ abutment 11 1-.' 

b Ti;;!h on median >uture J 1 ."• 

tluckiies.-' ne.ir mr->o<Jinial line '.• 

livp«i.sl«Tnal •• 12 

ll\ pM«.»i thai lliii'kiii*'; n»*ar po-tenor suHire *.* 

C '-:.i: wi.lth 1 7 5 

f h;. km-- M rt' br:il suiiin- H 

M.ir-iii.il N... I widih 2 1 ". 

lrn''th 1 T 

pt«'\:mal thii kn» -- ''• 

No. :> •• •• H •.» 

»' " itn^'th 1 •; 

♦■ wiiirh 1 Ti 

w :>lth ilermal muIc \* 

Till- animal i» tin ritMr*- a -pi-i if- of c<in-i"b*rabb' si/r. tliotii:h Ir-s than mo«i 
I' T'l-j- •h'.iribi.i hill', and pai*:ciil.irl\ con\»\ and -olid ine\ei\ part, \\ h»li 
t!o -utuT:il liiii - i>t !lii- h\ •••ti-rn.tl n-e.i'^un- al-mit the -.iine .i> in A. f i r lu u « 
|-.ni\- l.» idv It I- n.U' li mi'ie ct>:i\i\ and imt "^n tlmk at llf mi'-«««!t"rii«i 
^ ■»■ ri . Tli«- itMr-ii:;** Ihim-. aie n 1;itivel\ jii-t hu^t thi <'\/*-. The Tb urn^trl- 
ii'ith !• I < till lilt- li.tlii-* in bcin-' v«T\ mui'h tlaltir. and in h.tviii<' .i iiiurr 
i'i-i-i>i>t Trii<-<>-*t-rM:il I ••lo-. Tin- h\ o>*i-rnal> an- aUo luui h tho ki-r at their 
i.jii'ir' w .'•,. 'In- I:. .: ^ .iiai- tli:in in tin- jirr-jml. 

A p< [:.■■! i>: a ij\i>- or h\ po-i* tnal bime colb-cteil nt thi* «ame pla« e. anil 
M .ir o: a! ill- 'iitii* lino, m.u be retcrfcd to u larj^'er individual ot thi- -niiie 
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tin- tiliia is fTif:!-iivrly oMii|Hf. rffjtnriii|jr tlint (»ni' or !«otli «e<tifin!« of tlifliirh 
f!.(»ii1iI li«» vrrv oMiipH- tn tin- vrrti«:il lino. A* iIm- tar^o-nn'tfttar'iiil c-lrnitott 
^•«|■]'|>l; :iif \M iflit iiiiiiiriiiatt-l\ tni \\if ^'roumi. aii«l a.-' it i< flivioU'S that the 
lr\« i:i;/i- inn^ii.i: »!■•• L'M'-.ii wi-l^'Iii «if the )>*u\\ on it> >n|i|iiirt ni!i>t Ij.ivi- }'*ru 
tin* tM-tHMni-iiiiii- Mijil ociImi"* niU4«U'3 i-xti-niliiiL' tin- tiMa (»n the in«?atn^al 
M^tiirn! ;!> ilii- li\t>l j.i..iif . an»l a< t lurr is no in-liiatlun ul" r«'rrt-}'i«ii'!.nfc'!v 
j< W'rt'il niM-rli ' Ut III \ tin- ni'-la'iir'uN on llic pl.-iLinj.'*-". it i? «'b\Li.u- tl.ut 
tin l.itirr Ii.i^ I. Ill till- Tn»)ii* vtrtiral. an<l tin* ti-inur tin- nmrt* oMiijut* ?f;r- 
ni«Mt. Aii'l i! ;i.r til-lal >tLni''iit Ija^: I't-cn i>l!i<pic, tor rt-.isimji just givt-n. tbi' 
V nmr niU'«t !.a\r !■» ••n nl liijuc a!.'ii.+ 

Tip- ii'ttj^tli ot till- iinjur lias lia<l rclatiini to nnothcr jirculiarity as ^cll. aj 
f»»!l"i\\ - : 

In an animal ili^lL'tin! t(» walk rri-rt. it i< nii't-.^cary that tht* r^-ntri' of jrraTity 
hiiitnl'l In- iian-ttir»'i .m lar p»»>tirii>rl\ as i:* rtni.-i'-triit with tin* t \ pf. In La-- 
Ia{>« an<i iiili«.r Pii o^uuri.i wv havf vrry ( lon^atc |iul>ii' aii'l iliac ImiifS. iiiii{.aj 
I havi* iM-t'tiM- ilt-Mi ilii-il. tlicst' appear to haw ln-rn «li'-ij:nfi| to f■n^■lo^♦' nod 
Mippoit jui alH|iiinii:al ina-s. in a pu>iti(>n hrnrath thi- Farriini. an*! pu>ti'ri<ir Ui 
the pn«iti(in o)>.-(i\t il in i^MKlrnpnlal inarntnals ami rfptil* .-. We \it'iiM thii" 
liav«- a prtiMjintMit k»-«'li'i| litlly lii-twrt-n thr tiin«'ru. jiupportt-jj !»y rltincntr 
cur\i-il i"! Ilia Ix-liiml. an^i ^ItiiiliT pnh«-^ ilircrtt-'i iliiwnwar-S^ in t'roiif. In Vtn-- 
ciloj'i* uriini tin- .-pair luMMin thv lattrr aiol ihr stfrnmn \\ii« orrnpit-il hj 
uhiinniinal rih-i. The Im^'tli of tViuur places the arc tlirun^'h wliich thr knt-r 
ln«»\i> i'lWiU'i thi-* pinji-i liun. 

Th<" iniiflmiii o !•( a LTraliT nninhiT of vtrtfhr:r to form a ::a<Tnin. ««■« ii :n 

thi« ciriit-r .iioi in tin* hii'ls. wotiM >vvm tu havf a iliii'ct ri-latioti to the >iip(Mirt 

*c»t ihr aimvt -!ij< mii-ni ■! ^:i«al<T >\fi^r!il h\ it. than in hori/nttTa! \»Tti l-rjt.i, 

uh«r«' tin- \\«ijht i- ill-JtilMiti'l tliinuL'hont iht- 1« ii;:th of th»' vrrti-l-ral ntluiun. 

Thr .ohitlMiL' oi t.'irni'ural aiihis liaikwar<U, .-«-»'n in the .>^nni<* i)iili-r>, puiuti il 
(•nt |iv <>Wfn, \Noul«l hav»' a nurlianiial n'lalion to tin- ."anif nr< r.-'»it\ , — i. i ., 
thi'ir partial ir.in<.lir oxt-r tin* intrrvort«'liral ppacr:* naturully trnJInp to 
^^r^nL'lh^•n tin* union oi tin* .-acral fh-int-nts. 

Till- foot ni-i •! no?, hnwi-vt r. h.ivi' lurn plaiTiI prrri-^vly l»rn«.-at!i thf irntr** 
ot i;ra\it\ of the ))o<i\.a'i tin- animal \va'< ttirni.^lM-l u ith a tail of ^n-iit«T i>r It.-^ 
*Mii:li*. Thi' Uit u.Ih-i luar-, h«»\M v«r, littlr prtpoftittn tu tin- jrn-.it >i4r if 
thoxf .1-1-11 in !i:ua!HMlon, 1Ia<lrii».iurn'!. vU\, hut i \liil>it< a i-ouiiui-n<-t imut of 
thr n-ilui-t!on uhi« h i- ^'o stiikink' amoni; !h(< hirils. 

Tlif piopoi li'ih- lit -111' niitalai.«',i^ arc it\\\\ to he a-irtTtaiiicl hy ati I'Xaniin.i* 

tion ••! t!i t «II'.''I -pi't ii <. a-- L. m a I' r o pu :» aii'l M< /alo?aurus h u c k- 

I a n <1 i i. A- .ill thr otlnT hnni-.- arr mou- >*.t-n'i«T than tho-r of iln- latter. **• 
\vi I* :. I •Ixiih; ihi^r h<iiii <. ioii^ff in |>iopi>rtion t i tlitir l-i(-a<llh. I haw csli- 
ina'i-<l it al-oM- a- ■ <(iial !ti a linlf ovi r half thr tihi.l- 

Tnt: .|i^:i{- In il.' u'« nu.' L.i i.ip' havi- imt. in all prohahility. hrrn niiiri* than 
fio.;. Thi- !•-'>'• hii'l-Iikr !oiin« ot M\ la-o<.aui u> an*l I^uano-ion hu\i- ha>i. ac- 
iiiriiinj" »•! l>\\in. hrjt tliii •■ nM-t.itar-als, an<l it i* not ai for«!ink: to tlo- ru/.- ff 

f'lit'. fi.:: rfi'i:i--n tiii! t h<T(' slnoihl l>r any ii'potiiion of a reptilian ihar.K. tcr. 

in a I'll, f «.i ]iiinii- importani't' in m* a-iurin^; tin- ^t'-p* of "^Ui* »"«-iiin l»i-t\*i»i:j 
fi-pii-.t < aiol l>.i-'«. I..I l.ip-i. ami pinliahly .Mr};a]oMiiiruj aNo, Inol hut thn-c 
(ii^.t* <i.;i • '« 1 anti : lut 1\ . an>l a toiirth l.iti-ial or ru-linp-nta!. 

I: i' 'riu- tiiat l»ii-..in^i hanijn a*i lil-i-s tivo liiunti to rM-iiltipIi-unnn. af»rr A 
rif't'ii -♦■»■:% ol nt.ii:..laM nialtrial IK- w a-. htiMeviT. nju< h mort- iuipri->5> '1 

u.':i :..< (': iili.ih .itt.nrii-o ot ih;.l rcptilr than \«ith un\ otiicr, aii<l '\.*\ nut 

r» «'t^'!- /» till- .i\ i:i Ml •:»•■ a-tr.iLiahi^. It -•■inj"! to \\\v <|uifr po.;-i*.li- ih.ii «,r.f 
fit li-> ti>i-'i • nil >■• il:-! i-not-'i ^^ ith.-- tor t xamplr. thr -ci oi:>i. ot w huh i>nt or:o 
phaiati/' i' ".t:-! to r« niatn. it u« a-fiihc thf tiatturi-'l vjLtriinit^ t-f th*- hoLf 

• I': * "♦ y III :» - .»•. •••'.fc' J ■-.".Off t||.- -itiiMKil rt'-ti'.l ••n th«' Mtitin* ■••'li* a« fnr ^ji thi- fj*-^'.. 
ti 'ik't '. •'•' IP--' I ■ > i!'.rir\ ■ :ri iiniotiiiii •-». a« ] \\.%\f ••i.trtrv-t*'*! m Auilt. N»luri'i«t. i. ^, 
M\i t« :.a h:< I ■■::.• i •» • iii.|{ ■ ii'is a??.;:n'- a Miiitlar p-'-ai'-n ut tunr*. 
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*ome six inches in diunirttT, inilicatinp a hnnioru«« of four tiincB the size of 
thai of L;i'laps at least. The daws also of the Mc^'alosaurui* an* int*TtnrfliAtc 
bctwien those of Lu'hips and IVi-cilojilfnriim. beinjr less compressed ami hooked 
than in the first. 

SiZ'-. — In cstiniatinir the Irnpth of this reptile wc liave the U*npths of thf 
limhs ami tail, ami pn)i»ortions of parts of the jaws to rely on. Tlicrt- i* •niue 
reason li> hclii-ve that the lenirths of the himl le^ an»l of the tail were <>imilar. 
In enrt animals. :is the Kan^'arwo ami Ostriih, the lenjrth of the v<'rtehral 
colnnin anterior ti> the sacrum ahout ei{iials the len>rth of the Iiind linih. In 
the present fitrm the limh is i^iireased l«y the jrreater lenj/lh of the femur tbun 
in either, hut is .-horter than that (»f the hiril hy the abbreviation of tin* iiicta- 
tarsals. The prupurtiini-j woubl then r<inain about the same as in the bin!, 
were it not that a head lar-^i.-r than in that class has evidently been borni' 
upon the cerviial vertebra*, more a-* in the Kan;:aroo. It apfitars then that 
the increased len^rth of ihe femur in Lalaji*' may be adiieii to the pr<*pi>rtioLS 
of the Kaii^rartM). thu'> L'iviii;; a nearer e«iuality between the len^'th^ of ihe hind 
limb and the bi^ily ami he.id tt>jjether. The length would then be seventeen 
fet'l. diviiied as follows: 

Fl In. 

Tail ^ A C 

Bodv ami neck ej 

Head 2 

Total 17 

This is probably the si/.e ot the Rarne^born iniiividual. which U in all pro- 
bability youii;.'. as the saeral vertebra* are <-ntlri'ly disunited. The phalan^^e 
from Mis'i?«»':ppi. above deseril«»'il. is Vf-ry mueh ]ar;:»T than any of the former, 
and may have beb>n^eil ti> an ailult animal. In any ease it inilicate<3 a i^i^antic 
reptile of t\\ enly-three feet i»r more in b'uirth. 

The lemur of the youti^' indivi'iual is a* buiir as that iiosrribed by Owen 
I I'ala tinto^rrapliica I as luidnijiii;: lu M»-^'ab)>auru<. As that jrenus was ]»roba* 
bly more bulky anteri«irl\ than La-laps, its len^rth. a-* Ci»m])areil with the 
ilimension.-. of the binil limb, i-; ;:rea*er. It. howe\ir. it approH«he'l L^'lafiS in 
prop'iriiitU':. a«; is probiible. the b'n;jih <d" thirty f»-et as«iiirne'l to it app«*ar< X*,*o 
Ifreat. In biet it canrtot have been lar^'er than the Mi>s'i»sippi, or adult LadapH 
at] u i 1 u n i: u i s. 

TIhi" the ori;/imil estimate of the leiiu'tlis of these carnivf)rous Pino«aur9 
is still tuillnr reducrd. (*we:i a*e»impli*lied part ot this by istimatin;; i»n the 
mammalian and rtjtrtiii;; the n-ptiliaii t> pe : the introiluetiun of the avinf 
elenu nt plai i> the prLjiiirlion at almut the proper p«»int in respect to the ttouio- 
poibi at Itaot. 

The eliv .itii'H «d' th'' lo-ad «»f L;t laps wnuld no doubt depenil more upi«n the 
plea-ure nf tin* animal, than in a more ipi.tdrupedal form. Nine feet atiovv 
the ;:ri»iiijil i" a piidtalo- e-:imatr for the yi»un>: one, and twelve f»»r the adult. 

if-.i-^r#i'nM. — Tlo- min<l will pieiure In itself the actions and habits nf *U( h 
.>»tranu'«' mon-t«T^ a-; the hino'^uria. aiol in n->peet \o some of the genera there 
is eitM»id»T.ib!i" l»aM- I"»r "ipeeulatnMi. 

That m'»ii>t«'i-: u.'lkini: i»n two po-!rrior limb< have inhabited the earth. ha« 
been lamiliar tn all -in* •■ the piUihcatiMn. by Hiteh<-oek and Deanc, of the 
histnri* - I't tli»- -.rrr It fi»o?-tra«k'4 of tlo* Tria'sii- Ib-il San«l«tone of the Connre- 
ticut vail'\. Sui li tra< k" have bii-n di-eovrfed bv Jno. Smock, in the same 
formal. .rj. m New .Iir-»->. aiitl by I»r. ('ha<. Ilitelnot k in renn>\lvania. I*r««f. 
Hitf l.« ork a'«r.*-id th«' iraek.-i dest ribeil by him to bird*. Trof. A^ra-sir* ei- 
pres"ii -i tin- bi-lot that the\ were made b\ vertebrates combining: characters of 
eii.-tiiij: « !a'»-i -. p»-rliap-« of ri-ptib-^ uiid mauiinHls. rather than by birils. Now 
a cnrnnitrou- I>iiio-aur probably allieil to La-laps, as proven by a pt-rtinn of 
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Tin? t'tro limbs must iirloeil liuvo bi«(*n of very little Uf»e, nnd it is very diffi- 
cult to itri:ii:iii«' an aniiii.il riiiiiiiii>: itii<i stM/iii^'' the prey it overiivken with the 
hiii'l liinl>. It it were not a carrion tViiicr it inu.<!t have lL*ik|icil. \Vv urt* in* 
furniiMJ ».v Iliiriislftti-r,* that xhv Apteryx \v:i\)A with the utiuv)it eftj«e ovir ob- 
jects tw»» :iii<l thrt*e fVct in iicijriit. that i*. hi^rhcr thim ito own heml. Huxltry 
.^ii^'.^csN til :it till* (\>niiisi);rniithu<i "hi>{i]»c<l ' iilun^ on it.'' hiiiil linib:<. The 
bnik ot" I-,»-hip-> i-; no objcriion to it^ h-npintr. for the ij^iant extin«:t KAnctriM)?, 
Mi^Tiipii- 11 t 1 ii -^ iiiwi I i t ii n, toiiuii in the po>tplioccnefl of Australia, ili)! not 
tall l;ii *fi..rt i)f these reptiles in this respect. \S'e may ft'M that L;rliip'^ h«i*l 
.^inullt!- ailji-s, Hs L. ni :ie r o p u s one-hiilf, and i'<rIo<iuurus a n t i •{ u u s fine- 
fourth .tr tillh tile .si/.e. wlu)^e remain-!, ^o tar a.-* they jjo, indicate liii i>Ientity 
of habit. !>• -(lnn;;ehain]»'< says of P«e«'ilopleurum b u c k I a nd i i. that it ** could 
pmjtM I i!-i-lf with prodiiri«»u>* force, a* a sprini; which unbends il^elf; but tbii 
could hMf iiave beiMi oil a '^oii'l .«urt'ace. since the fore limbs are too we.iL tii 
re>i'»t tlji* 'liock <»t' the fall of surh a heavy body.'' He suppose<i it to be marine 
in its habits, accu<ti>med to balllinu' a >tormv sea. However, liia obji-i'tiou to 
leapiu;^' on land is obviate«l by under<itandinj|^ that proj^re^sive movement v^aa 
eiitirelv pe:tormeil bv the hinil limbs. 
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Infro.iiirfn.u. — The [jresent frajjmentary essay is a portion of what dther oc- 
cupation 1j:i^ prevented the author t"r«»m conijdetin;^. It does not tln-retore 
amount to a complete deiMi>n<^tration of the points in <{uestlon, but it is ho[ifi| 
that it ni.iy ai<i sonn- in a classiticatioii of facts wiih a reference to their ^i.'rii- 
fication. When all the vast arrav of facts in possession of the nianv nitire 
learned than the writer, are so arranired, a t/fmoii^tniftun of the i»riu'in "f 
specie-! may be lookeil for some>\here in the ilirectiou herv attempte*! to lie 
followed. 

C'<»ni lu^ions of anv kind will siarcilv be reachcii. either bv anatomist-) w!ii> 
neulei t -pacific and ^'eneric characii-rs. or secondl\ by sy.-»temarisis wh^i in 
liki- ma:i!iir ne;^lecl internal slru\-lure. ►Such will never perceive the sy-teia 
of natuii'.f 

Aniih/^ii* of thf fuhWt. 

I. Ki l.itiotis of allied ^'eiiera. 

I i: -t : in adult aL'e. 

>ii ii'id ; in irl.ition t«> their devidopment. 

s. < Ml <-\.ii t piiralleil-:m. 

J. <»u iiM-xail or ri-niote paralleli'.ni. 

y. Oil ji.ir.ilbdi^m in hi^ioT ;j:roupp. 

J Cfi ibi- exti'iit of paraibl!-iii<>. 

II. nt I' •iidaiion and accib-r.ition in ^n in-rio characters. 

ri[>i ini-l.tniorphii^ci in ailuit a;:e. 

a 'i'h*- developmental ndalion-* of^ctieiicand specific cltaracters. 

.•'. I'lobable I ii'^e j of t ran-iii>>n. 

-. A"! tilained ca.'^es ot tran-ilioii. 
Si ' 'I. -I ; «-.iili«-r mel.uuiit ph'»se-. 

#'. The uri.'in ot inex.ict paraileli.^m><'. 



1 1* tii.i.' • -^•■'ii ;ii'Ti I:"-!!' tli.it t-ulitT "''.i-- "h iiiM xy-^t m.'iM/.i- wnh • ••iifilen i* y#«i % 
jU"tl\ •■.•.■■■.. I :ii.*Ni'i writr- t.\i'n at th*- r:i-« n: il:iv. ■ ll'iw«\fr. tlx rt- i^ -"-.kr »-lv .i «\ •- 
Ifiiiii'i-' ■■'. ' •' I :• -III? liv wh-- t'lf" II'-' I .IV ir,>ri- nr b'"-* icti-iitinri t^i 'iRfi.' 'wi- >! ■ !■ u:ii'- 
tt*r- Ml •— • i' . -' iiikT 'f.f liic'itr tfii'ii'"* ■ Tin' it.tli ■■• ;ir4> iiiir ••wii.i .V^ ttfUts). i -v-'.ftn 
W i^ ••{ i:i\ ■• I j'-»*!i. 'i.-n-r '■!■«•• I "t'l Oi- v't-^* »f M'^Mtr. .t(i>| ;i<. ttiniitftk I'ttoer krr ' i)-4 
n.r. -I. ■. -.i-.-e in i-i'iiii;ii • [.iir.ftt-i - iri :i u-miI.u- th<>iit:b •■Alerit.il •iruii i-li-;:iij;. 
• b-iit.i'. I' li.iriw t4T» «•■!•• ri'it ".inar<>nii jl !" 
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plants nrc adnpttttinn^ to exti-nial ncr«l? or forcfS. — iinil of tho f«)rnior a larce 
]iro{M)r(ioii JIM* of the ^iinii: kiml. IIuw then coultl thry owe their exi»tt:in."e to 
a i»rofC'»«< re;;Mlateil l>y a«lui«tj*rion ? 

I.>urvvin N awiire ot ilu'^e U\\'\<' tt) soiiir <l«'i:ree, hut. as alreadv .«ai<l. h»' 'K»<rs 
uot ilwi'll oil them. When* ho ihie.-*, lif tliK"? not attempt to account for them 
on tlie principh" of iiatiir.il -srh'otioii. 

Tli'-re an*, it app'-ars to us. twi) \a\\< of meaiiri an«l mi'ifle^ of devclo]i;uen!. 
I. Th«' \i\\\ of a« reler.itioii ami rctafhilion. II. The htw of natural 5el»-i'tiou. 

It is niy puri>u>(> to ^how that the^e projiositions are <li<ttnct. anil not on^ 
apart of tlie otlu-r: in hrirf, tlial while natural SfleotiiUi operate-^ hy tli«,- 
'• pre-iT\ation of the tiltist." retar-lariou arpl an-i'lcration art without any 
refen-nee to '• !i'ru-is " at all: that in-teail of heinij eontrolh-il hy tilrir-.-*. 
it is the rontrollrr of tilings. IN-rliaps all the eharaetrristies stippii-c<l to 
mark ;rener.ili /.»•(! groups from j^fioTa up ie\i"e[»tiri;r. perhap-*. famili«*-». tn 
have hfcii evolv»'«l unih-r thf tirsl ino<h'. eonihjiiril with foine inti-rvi-n?i«»ii nf 
the fieron«l. ari<i liiat 'peeitic cliarai'tfr-i or •fj'f'iff havr lieen ev(>lTf«l hy .i roiu- 
bination of a Icsi-r «li'}rn'e of the tir-st w itii a ;rreater iletrrer of ilie ?«M*»»n'! n»«»'U'. 

I proposi' to hrin;: forwar'l some fact- an-l propositions in the present f?*ay 
illustrative t)f the first moile. 

I. On the reln(v>n» of nmrh/ allied O'tirrn. 

Ftr^f. The writer's views of the rrl.iiion< of ;renrra have alreaily been driven 
at the «-lose «»f an K-'Sav on thi' ('vpriuoiil Fi-hes of IN-nn-i Iv.iriia.* h i» »'.i?r 
«nou;:h to detint* i>olale<l ;:rnt.>ra whieh have frw imineiiiate atfim-s, hut aiui»n>r 
i*.\ten>i\e Trir> of rrhitnl I'orni'J lh»' ra-:»- is WillVrent. Om- prineiplf, howevi r. 
perva-les the fo[ii-fptioii aijtl praeticr <»f all /.oolo;^'i-ils anil hotani'^t'*, w hii h 
few take pains to aualy-t*' or explain. It i-: simply that they tth.-erve a sui"cv>- 
sional r«'hi'ion of ;jroiips. l»y whiih they pa^- from on»* typ»' of >trueliire lo one 
or Several titlo-r lvpe>. an<i tlie presiMoe or ah^eiice of the >teps in this sui'ce-*- 
sion they ri*-.:ar<l as •li-tinition? i>f the ^'t-ner.!. 

It is true that tin* rea<ler will ofti'ii fiii<l intro«luiril into ili.i:rno'je'i i.»f 
pener.i. charaeters whii-h irnlii-ate nothiii;; f»f this M»rt. It is itfteii neee-sary. 
iuiJeeil. to intio'liire eh.iraeter-J whieh air not peculiar to thr ;:«-nu^ rhar leti-r- 
izeil, for the >aki' of iliotiu^ui-.hini: it tr»im simil.ir ones itf •..•'.<»r *♦/»»*. hut \\i'n 
only in an imiM-rfecl st.it^* of the rreor'l. Moreovrr. the ahilitv of th*- writer 
lo «li'«tin;:ui-h L'en«'ra heiii^; thus te^teil. he too often faiN hy intri-iui in;^ 
family anii "pi r ilie eharai-ter-.-. or hy iiiilul;;iii;; iti an uiinei •■-•;.iry re-lnu'laiM-y. 
Ill ^I'Ui-r.il it iii.iy he saiil that adjit'ent i^eiieia of the sani«- ^erie.4 ditfer troin 
each oilorhv hut a .liritrH* (h.iraitrr: ami <reiii-r.)llv. that the nmrt' reuiot^ 
«litr«-r hy ehar I'tiT'S a-^ MumiTiHi>^ a-: tip- <ta^:i-< of their rem«ive. 

It i-i prii'."' !\ a'. ani-»:i:; ihi' inor^auie elements, we pa.^-J t'rom the eh -jlri*- 
nef!ati\ • . rinii-uvi'li/inj; » Mriiui' of the H.ilo;.'t'iis, w ilh Kluorini' a*: t!i«' e\*rt m'*, 
to the I'h-i. iro-po'itivi'. vi.ilently t»\ii|i/.in^' extrenn- of tlie alkaliui- m«l.il-", 
who-e extri-m*' i* pnl.i**i.im. hy .-ii p^ wh\»<e nlative po-ition »* niea-urf I -^r 
det<'i niin«'l lii *l hy theoi- te-.t«»: anil a^s tln-M- »-i'p< have ea«h th«'ir if.ehiih i 
?crie- of ho'lii-s, eharaeteri/.e-l hv thrir >uit in^jn e relation-* on the lowir lev* I 
uf a ■.iihiirdiiialr ranji- of ehar.ie*er-. Thi-J principle is ilistinctly a«lniiMi--l hy 
many /o-iln^'i-t* .t tht*'!- who ijiiiy i? ■,'• n»'rally f.iiliii;; to prreeive it hee.iu-i* 
ihev atli-mpt !•! ;^uaj»- a m ijor .■»» .ih- hv ihar.ielrr." wliii h are ri'.illv tin- te-t of 
one «»r all >>*, tip '"ihni'.in it»- or in< lu-h'-l m ales. It hi«l'U tr»i»- itf m>"«t of the 
group'^ o! It* /Hi,- liiiii/-:; t!iu- ihf « l.is- i-. a si .tie nl •U'lei''. the order «-f 
trihe«. 1 w I'.l iiii' n"W •.i\ that the ttihe is a •'■'ale o\' familii -i. as tin -li^e '.* 
here mu- h m "I'.ln -l. h'lt what \< chietly to •••• e'i:i«!i'h red iti thi* (■-"ay. li that 
the fimily i* lompM-i-l of one or r«e\«'ral "■;*le'« ol jreneia. 

•Tr.iii- Am. r I'l.; - *»..-.. 1-h. fr.-m rr-** VmI \ .». S.-i., Pl.jl. UV«. :« 
tPfi.f. Ur-'Mi lit Li-.C:.t-— li u. • 'i-liinrii^iii ■!• - liii»-r:«'Khi'f«, ha- i'V'T\ wh«Te ;t ■ ha(>(« r 
UD l>li- iAUfvU ikCi-n-li* lii-tii*. — "thf a-< ending »<-ali .' 
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Nearly :illi":l in it i-« tlit- ;n:iii«s H.-ti .H^i.li.ilM-. wliiih 'lirVrr-" in the ijurrn.i! fX- 
osl«'-i- ft tin- iTiUjium iinl iri^iilvi:!;^ llu- 'Icrni. a- in !!»•• t"iini.'r. <"lii-i ••• \U\* 
i* .**« it'M»i'. whric liii; lullv o-.-ilji. «! (.r.iniuiii i- ii«»i i;n\*Tr<l liv aii r\M-fM-:J. 
Ni'\» I'i'Iiivv r»i Uiijiis is ll_\i:i. wlii-ri- llu- ii|»iMr -iirrac I'l' tli-- iraiiiiiru :- nut 
ussiliol at ali, liiit i-< • iiit-iii)ir:iiitiit>: roi>t ii\i-r a i^w.iX l«>ii!.iin-l!i'. S':i'. tii-.>rc 
iinin-r:'- ii i-i Il\l»;i.i,' w Ijjili .HsVi- tVum II\laiii rlu- :il'Ti,r«' i-t vi»jijr;.jii li-*h. 
Now tfii.' ;,'i.'nu-' TraciiN iriilialu-*. at'tor l-'^iii^' ;'.- tail ahl lir.in-lii.r. jn'--i --• - .til 
lh«' liiai.ictrr ■ !.•! tin- jiMii;- Ilvlt-ll.i .{'.i i llin^"- nl' lli !a. ri' 1iit .it nr JM.-t lu'.-ri- the 
inalatA- -r.ii.- ft" tin- i.itt -r. as' tin- itijiii-ii-l Iniif :>! H"' alv^.iv -« ii--ifit'<l ",ii al^iiu-c 
ot ihf ;i.n icT.ii-. It -ni'ii. ii'>\vi'Vir. luiiiiui— .iSi'yiii|ii-. ut \t i:i H-ir'»c« pii u'l*. 
uuil li:iallv a T:aiiii < •■i.li.ilu-J. It li'-l-ni.'- .-a*'. r-T-iV'-'.v to tin m- 'cii'T.i t>r nu 
I'xlia'i-iiw- .'iM'xiiiiia; r\amsaa?ii'H li.i.- laili-'l In ri-\i'.i! aiiv » liar.i'-!« [■? l-v 
«iii«li. iliinii^ llii'f -la^i--. it r-i-ii-l \iv 'li-! iui^'iI-Im.I t':-.i:ii tin -«• ji ncr i. 

Niiw Ll \v iMil>i !)•■ .1 l.i.-f ('i)ni!i.ii I •II a !■» «.iv ili.i-. '.ai> \iHi!i_' nl' Tia< livi • ' i ilits 
wa«i i>U'irii.al u.'li thi- /rnii-i Ajalw !i:il-. wluih in irra if rc>fiii'''ii -. I c- 
cau-i- llial ^'riiu- is l'.irrji.-ln"«l wiili !•:.«• nilicr i li.iiMvii-r.^tli'" iir-'-i-in. •• ■■? .i wr- 
lirul |mjii!. — la-i i-i Inuj-^ to asuiiin r .-n ii. - in ciMi-rijiiiM'f . u iii^. ii i- irji;. -i :i'-.| 
H< vii. Willi "''ir pi'i -iiil imini'tiil LiiMU !t il^i-, — «.ir juTiiaji.- inn'i-rt--*. : :i r. i. — 

2. Til" l«iwi-i i>jn- itf :!ii" III' ir alii-- nfi.iii* luninina !V''-li- w ifi-r I": ■_ ■ > The 
p'liu- U.urii.i. w.'ii:-' i!s»' iiIt!"ii»m?.i! Wiiii'"* an- ii;irin'.v -trip- i*i v.\> ii -. »> tLv 
lllini'ii"! rallil.i^t- , 'lit- i-liiiu-iiii r.i;li'..ij» it--ll riiiir«I_\ iiii.if-.tii'il ;i:"V-. .lUJ 
tlic viiaiiiiin- iiv:!i vi ri \\\\ aii'i uri a >iim11 i'i«'\ n!i«>n. Tii'-M' ai- tw • •:»■ ",i-. 
K. a t : : !i i > anil i{. p a 1 in i |i •' -. Tin- hiIkt >]M-i.-i< - li:i\i- tiii.- • !Iitii>' i iMrti- 
laj^c ••.'•»iili»"'l .lii'ivi-. a', li-a-t i<finM:!i \.i\- «\lr'ni.[l t ih* h'«:it tpar i« t.v.-. 

Till"" I'l tlii' la!!i r hn'-l iikr U.iMiil.k ] f."» tl»i' .-.inii- t v |n' u! r-.ari-*-.* jifo- 

I'riniial-. siparai'- 1 !>\ a iiri>.i 1 avxa *>( c.ii :i!a;.iiiiiii'i «-;liiiiiii<l. a:i'I l.t^i it uli Kti 
Ivetli. < M '.lli-' \\ !><■ i- II. III. I •! i- i :i 1 :i n il l i. aij>l proii.iMy \l. {> n r >• - : - - . in a 
Stein I.. i»t'!li«" Siiiitli K'iiiit|iian iiv'"-""- flj'T ■'Jm-clc- nt'i'ac -arm- \\\u. , \n-n 1 
tlii'ir * I'lU' riiif |«alc!ir- intn lini-- : -m ii a;-.- \l. ni a - i -i r i •■ n - i .- . U. ! .i - c i- 
u t a, K. ■» x \ r ii \ n r li ii ? . U. ^^ i a \ i , aifi nlluT .''^•■ii'ii ASiu.in r{n ci>— . 

Til'" pivlriMil.ii' ati- -iii'triuu^vii.ir. aa-l a;';>;'.>.t« It c-.n !i nriii-r ninjt- i-: l--.-- in 
llir n iMi'T.'!]'' -|H'i!.-, u|' N'Ulli ArisiTi. .1 aii<l •'!' \\.v Ii'-.:iii l*a[.*a'rri. i. -.^JiLlt.' 
Lr«-n>-i .ili\ ::n- \uiiitiiiji' li«!li .I'.i- iii Li^kjcl'- i':*»!\ .-Jn'i"' -i : i» - li. '!ie 
-Kilii'|»i lu Uaiia I a - • 1 l' n I a tli*- i'ic?U'!it.iU iiaii*- I'li lii^- isi'-li.!-.. i.i.i . r '■■!"- 
I'l;: -ixcr ''u- Lthriiitiii » .inla^''- mnl n-Iiiciii,; it. Nxiiilv lii** \ .Huri i:tL- li«:.. arc 
• \u \vv\ -'-.■■r r.ii' .-. 

In '.ip- -J.. . ji - ..! till- I*iil.i"t:i»pi.a! r«'.'!ini. U.ui.i I i ;: r i n a. K. \ i t i i j i r A. 
U. I- > .( i: •• ]! It i \ c t i -. Ii. ^' r n n u i • :• >. K. It <■ \ a >1 -i «' t > I -i. il. i •■ i- : -.. i; a- 
I :i. K ■ ll r ' :•'.•■_ i '.. W -j r .i > i ! ! - .iii>l •:.«■ 1/':.i<i;<:.iii II. «• i • i :• i ! .i I i - . 
til'" p: I'l " it.i.- :..«■ •t:i\\ .j:i.!i" .-niiil \ .'i.'' suiaii" it !ii:iiiii'i j i>ii I'u* :ii- •!* t:j 
l:.'t"- . .-it I \*' ■. 1 .1'. I 1 .i»-ii_\ ll* til tin; lli'liln p.tiiel.il-. Titr \ om if: ".»».' -».:it? 
Iiavi iiiij'.'i' It'- I 111* .:!;■• -»ii«'-. 

.\ii.\ !:i'' \ iiTi.: "! l.i'.- laJti I •\;p«'ii! II.i'i.i I I tal.c a^ a'.i cxainplr t.i*- II. ti- 

^ r I ■■ .1. ■• t • ;'■ iiii»-J .il'iiilt:;: .ini ;n_'i -' nl' la li.i'i t" 'J - pj-. -r: •- :i,c 

-.I?-'.!, i'-.^ .i ii" p'" '.I'Hi'.iI- iii:";.-<i ::t i>ia:.ii t \\i;!i «-.n !» .■!!.■; i>: \\ .r 'l.- 
Ii ■:.!■■-.'■. kS .'•»".-. .1-. . '.'I- ^ "III' r-.<,t -■ in-' ;- in-t. it i' -tin"! -t . i:;:ivt.iT '.t .••n^'-« 
in .%'. :■ -J- •• !•»•:!■ r.i..iMi . ; X. u'-"ip lliOi>it<>: i v.tMlni-l \ «'i,ii^> : -pi-,j- 
Ijf :i-. •■ I* it. iv '•;.■'■• •i:'* t!f\ .»: 1 ,:"i.. ;ii'-i i»! tin I'.ii.i ar . 'ii- . :i t i.if- : itMi. 
in :.!•.: » ■■iMj t I.'- .i!"- i':'i;'i»\ nt tliv !\;«i.- nl tli«- .li'lti-'i-.m ll.vri.i. -i« I'h 
f.i-i .■ .! i"t' •■ ■ :...%••■!■• _\ ■• .11.- ii; ;:. ■'■■ "t ill"- ".tin-- ii j'.f't \* .tit !• • ". ..i i^c- 

r ;• -. -.:. •■ i:.' ;■! ■ ; 'm: i! - .i:-- •: ni Uf-i ■ !i -i't r-l. ' Miia^' I; ::• ir. 1 .:. i". _. tin- 

lir-T '• iji •<! t.i- ^' .•■ :,' 11.11. \, .ill- : i.t-.iij tin- iarv.i! !.ii,. .- :iir u'- !• •'• lia- 
!i i' I ■. »v . ._' i" • ■- ' ;•' ' ': II' » • '•'>> iU'f V iMU' v.ur li. >-iit. .ui i t.i- t'ii:.i ■ 1 rrj*; 
«. .i:' ' I,' :.■■■■.- i' ■ ^ ■ 

T.n -■ •,.•■...••■>: •■■. ! .r-- a:»- i! ::« •!■ : i- iiiMli'v Lm M,a\i- n-it r- j'.i: ';• I .inv 
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Nearly allied to it is the genus Osteocephalns, which differs in the normal ex- 
ostosis of the craniuni not involving the derm, as in the former. Close to this 
is Scytopis, where the fully ossified cranium is not covered by an exostosis. 
Next below Scytopis is Hyla, where the upper surface of the cranium is not 
ossified at all, but is • membranous roof over a great fontanelle. Still moro 
imperfect is llylclla,* which differs from llyla in the absence of vomerine teeth. 
Now the genus Trachycephalus, after losing its tail and branchiie, possesses all 
the characters of the genus Ilylella and those of Hyla, either at or just before the 
mature state of the latter, as* the ethmoid bone is not always ossified in advance 
of the parietals. It soon, however, becomes a Scytopis, next an 0steocephalu3f 
and finally a Trachycephalus. It belongs successively to these genera, for an 
exhaustive anatomical examination has failed to reveal any characters by 
which, during these stages, it could be distinguished from these genera. 

Now it would be a false comparison to say that the young of Trachycephalus 
was identical with the genus Agalychuis, which in truth it resembles, be- 
cause that genus is furnished with one other character, — the presence of a ver- 
tical pupil, — and belongs to another series in consequence, which is represented 
as yet, wiih our present imperfect knowledge, — or perhaps imperfect fauna, — 
by three genera only. 

2. The lowest type of the near allies of our common fresh-water frogs is the 
genus lianula, where the prefrontal bones are narrow strips on each side the 
ethmoid cartilage; the ethmoid cartilage itself entirely unoesified above, and 
the vomerine teeth very few and on a small elevation. There are two species, 
B. a f f i n i 8 and R. p a I m i p e s. The other 3])ecies have the ethmoid carti- 
lage ossifliotl above, at least beneath ^he extremities of the frontoparietals. 

Those of the latter most like Ranula possess the same type of narrow pre- 
frontals, separated by a broad area of cartilaginous etiimoid, and fasciculi of 
tcetii. Of this type is liana d e I a 1 a n d i i, and probably R. porosissima 
Steind., of the South Ethiopian region. Otlier 3i)ecies of the same type extend 
their vomerine patches into lines ; such are R. mascariensis, R. fasci- 
tt t a, R. o x y r h y n c h u s , R. g r a y i , and other South African species. 

The prefrontals are subtriangular, and approach each other more or less in 
the numerous species of North America and of the Regio Palsearctica, while 
generally the vomerine teeth are in fascicles or very short series. In the 
-Ethiopian Rana f u s c i gu 1 a the prefrontals unite on the median line, roof- 
ing over the ethmoid cartilage and reducing it, while the vomerine teeth are 
•in verv short lines. 

In the species of the Palxotropical region, Rana tigrina, R. vittigera, 
R. c y a n p h 1 y c t i s, R. g r u n n i e n s, R. h e x a d a c t y 1 a, R. c o r r u g a- 
t a, R. e h r e n b e r g i i, R. g r a c i I i s, and the .Ethiopian R. occipitalis, 
the prefrontals not only unite solidly (the suture remaining on the median 
line), but extend and closely fit to the fronto- parietals. The vomerine scries 
have lengthened out into series. 

No*w the young of the latter type of Rana (I take as an example the R. t i - 
g r i n a, one of the most abundant and largest of Indian frogs) presents the 
subtriangular prefrontals neither in contact with each other or with the 
fronto-parietals, an«i the vomerine series is much reduced ; in fact, it belongs 
in all respects to the Pahearctic group. I have not examined younger speci- 
mens, but have no doubt they arc like those of the Pala-arctic ; the latter, then, 
in their young stage, are precisely of the type of the -Ethiopian Rana, with 
fasciculate teeth like the young of those of the same region with teeth in se- 
ries, since the i)refrontals are siill more reduced, becoming linear. Finally the 
first stage of tlie Nearctic Rana, after losing the larval tail, is the genus Ra- 
nula. having linear prefrontals, minute vomerine teeth, and the ethmoid ring 
cartilaginous above. 

These points of structure are of generic quality, but I have not regarded any 

_ 

* I refer to II. c a r n ea m., not having Reinhardt and LUtken*8 type of this genus. 
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This i.s an example of the 8im]ileiit ca?f of 
inexact I)a^a^('li^Ill, as ilistini^uishei! fnini the 
exact paralkli>iii ur iileiitit\. A^ tlie tuUDm 
of the present periutl is hut a t'r.i):nH'iil, !«u ti;e 
simple int'xaet is a more fri-'|Ufiit niatioD 
than the exact, while tlie iiiore ((•iiiplei in* 
exai't relation is still more cnniinon. The 
grijiter the inexactituile, the nuMO trt«iueutlT 
<lo snvh parallels ciecur, till Wf liavr those 
of the most remote iharaeler, as, I'or in>t«nee. 
the parallelism hetweeii the diHt n nt sta^''e« 
ot' the development of the manwnal. i[i the 
stnirture of the heart ami an<l origins of ihe 
Horta. an<l the existing: classes of vertehratv} 
The relatimi of these taels to the origiu ot 
genera will be noted hereal'ter. 

It will he home in miml that in tite Hift* 
phio|>oili(l.'e the ^'eiierie t \ pes arc ideiiiiial 
for a lon^r portion of their ilevelopnit-ntul hti* 
torv. 

'2. In hoth Perissuilaetvlous and Artiudnc- 
t\loiis Mammalia, eertain types develop ihrir 
family ehara«'ter ot canines at the earlii-t ap- 
pearaiice of dentition, others not till a eotn- 
parativrly late p(>riod of lite ^Ki|ni2S , uud 
the extreme genera never pro'hue them. 

3. Ami*n^ Cetaceans the jfenus Orca main- 
tains a powerful and permanent series of 
te«'th. whu h i-^ an im|)ortant ^^riieric « li.irrtr- 
ter. In lU-liijra the seiies is >hed in <dil aj^e. 
ill (ihdiiocephalus. or the Cain^: wliuli-s, they 
are shed at middle w^m, while in tiit- liaLi-nidn-, 
of which the ah.-ence ot teeth is an (.!>sentiAt 
charai ter. these oi^mii«j are ijeveluped ami ah- 
Norheil tinriuij fn '-i! /»/• » K-chrii ht 1 Th.'«j>;h 
the (oiiiiitiou of the teeth 1> imt of si>lein- 
atic value in the two n:\med internieiiiate 
genera, it i» the important teatnre in the hi»* 
lor\ of pM»;rre>> to >uch value. 

4. AmiiMjj the ti»rti»Ise««. the Testn-linidif 
rapidl\ eMend the rii>s into a carapace which 
tit> (Iu«i]> the mar;;iniii hune^t. while ii|Mdtly 
e.irly in lite the eleineni<i of the ••teinutii iitute 
tD-zcther. Thi^ i** alM»the ca>e with m«i-i Kiij\- 

• lid;e : am«»iij; wlo»se j:efier:i. h<iwe\er. me find 
tlie traii^iiiwiial scah'. In I>ermateinvs anil 

m 

Hatj^tir the carapace i« ver\ laie in at'.iinini; 
it- I Kiiiplete D^^itiratiiiii. while the pLi^iron i^ 
<:»i!v :iiii-lii-'l. In Clnhtlt.i, tuj the ntlirr 
hand, while the canipai e i.< t\eii mure «!<>'wt« 

• i«\ elopeil, tht- pl:i«troii i- tieviT tret* t'r"m i'^ 
l.ii\;il iontMiielies. In the m.trin' tTtrtn* 
ri'iiher pla-'trnii (ir car.ip.ice i* ever roiu- 
ph'teil. while in the Tn«irn chid.i the mar;.'inal 
li-'iie- lire al-o en'irily unile\<dt»pe.|. 

In order that thi- hi^i iilii^tratiitn t»e a true 
iuie fur the theitry in que^'inn, w* npplt'-d to 
the .'u/u J /(*■*, the.-«e devidopmental 1 h.iracti r« 
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Dinotliorium. an<l soon shed : thry are nlso early shed in Mastodon and StPRO- 
don (insipnis Fulc. Ciiut.) and are not known to exist in the surrvi'ding 
types ; the nocelenition of siic(es>iiin of teeth has caut-cd them to te rritirely 
omitted. The yotin^; tooth of Klcphas moreover in represented by a urn's of 
iude|»endent paralh-l hiininii- at tirst, which, wlien they nnite, form a >erif* of 
erests similar to the type of the ^euus Mastodon and others of the h»-u'inning 
of the series. The deposit (»f crnifritiim tjike.^: place Iat«-r, till the valley "• ar€ 
entindy tilU'«l up. Tini.^ the rcljititms of this part (»f the tooth structure in the 
series are also those of the tfUcce>'*ional prowlh of those of Elephas. or the ex- 
treme of lh»- series. 

It wouM he onlv necessnrv to show that Xvro distinct conditions in any of 
the^' respects i>ccurre«l aniorif; the different indiviiluals of the same spe« les of 
any of these jrenera. tt) render a hypothesis of evolution a demon.-trated fAcl. 

It must he here observed that j:r«at size indicjites little or nfthini: a* to 
zoolopi :il rank. It mer« ly indi<ates the expenditure f>f a larpe niinont of 
stored vegetative force in the imlividuals of the proup, however limiteii. which 
exhibits it. The preate^t species are often not far removed in aflinity from the 
least : thus there run he hut little di»uht that Klej»hant3 are not fur r« niotej 
from the Koclents, and tin* lthinocer(»s is near the Cony, hideed, in th»- same 
penus the most extrafirdinary »liversity prevails, for we have a rerv small Ele- 
phant of Malta, and in the Miocene td' .Marylaml a fin-hn<'k whale not -o larpe 
as the new-horn votinp of the fm-hacks now livinp. Hence I*rof. I 'ana > ob- 
jection* to the developmental h\p(»thesis. based on the great si/e of the 
primal Selachians auii (ianoiii.-, lias but little wei;;ht. 

7. Uathke has ^hown that the arteria ophthalmica of the hipher Ophidiani 
is (»ripinijlly a branch of the arteria cerebralis anterior, and that it later tormi 
a c»»niiection ^^i1h the arter'a faejnlis. This connection increases in -tr* npth. 
while the other diminishes, until fiiuilly its supply of blood is derived Iroai the 
facialis insteail id" the certd»ralia. 

Uathke has al>o shown that the cerebral oripin of this artery i? runtinueU 
through life in the three lowi st suborders of the serpents, the Scidei-ophidi*, 
Cato.lonta and Tortrieitja ; aNo in the next succeeilinp pr(»up. the rernjM >ia. 

H. In most serpents the left lunp is never •ieveb'j)ed : in such the pulni«»iiarT 
artery instiMiil of beinp totally wanlinp. renuiiiis a«i a posti'rior aorta btiw, ron- 
necteil with the aorta by a duetut botalli : serpents without let"» luotr being 
therefore identical in this ropeci with the en»bryonic type of those in which 
th.ll lunp I'xisl-*. 

*.». I>r. Le:'p»"« •:tates that the oj»tic repi«»n of the brain of blind cari- I'ldrop- 
tera, t-xamiiieil bv him. is similar in structure to that in the blind lar^a* %)f 
rideoptera. wlii»»e iiiia^ros pn>.'.rss visual orpan-*. 

f lo. Tho-e Saurian-*, rmrna-'lix, »tc .) in which the premaxillary rcKrion 
is proiluii il init» a iirjiform cuttinp I'dpi*. ar»' furnisheil during iarl_\ -rages 
with a seric*- I'f pr« maxillary ti-»'tli. ivliieh bi-eome prnilually fused arid con- 
fbo.nt with the alvinlar maririn. Hciue other Acro»lont'» are e«jui» .iI* nt. in 
ihi-i re-).«rT, !•• the ^ouln: of rrnmastix. et<-. Tin* same thinp occur-* iim«'iip the 
S» aroid aii»l Lu''r«'id fi-lo-'.. In this nio-t natural fan»ilv we tiiol the ma- 
ji»nt\ of pMoiir liiini-i pTiivideil with a ni-rmal lOinplete dentition: iit others 
(I'liai ii'p". Xiplo'i ^illu^. I'-'-u-lndax, etr..' the lateral teeth are praduiil'iv ami 
n<'rMiall\ p'plared by a mole or ie*.*; euttinp •■«l;:e «»f the matidible ; aii*! t\nnllrf 
in tli« Staiiua arni n.'.iiina tlo- «utire mass nf teeth and jaw-* are < i»ali *ceti. 
fitrruiiiu' a b< ak v !ili vlmrp < nttinj edijis. the .<in;:le trcth bi-irii: still \ i«i*de in 
tb»- true .'^■. ai!i-. w bile tlievha^*- I iitiri ly di>appean'd in atlull r-ieudo"*i-arui 
aiid n.l:tx.J Thi.* Ml dentiT;. Ill till- ailult Siarus is identhul with ii-t tully 
iji\t«;..pi -1 n-bix . rii.ii ri»p«J u iMi the ti-eth le^s confluent, eipials a s*il! \'«'ingrr 

• M iri-; i' "f '•• '■■ti\ . ]'. 

t ?••■•• Mi'l'-r »*'■ *i--ij "Il !»' •■•'InnitiiiTi unil n tArii:iti'>n. 

* (•ur•«^<'r •r. H iti'Ti i. Pt.ilo-oi-hii nl Irtii-.t' ii'iun. |m'.7, u. { had already :iiti> • ,1 th« 
p«<.(ihtf ilv^i l<>i UM-nt in rri>ni.i!>tiJi, i-iit ikiI p(it'lii»tiiHl u. 
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QftjVrfion. — It mnr be object eii by those who hnre obscrrerl some of the>e 
dfvplofiiiii'ntal rclatiom;. th»t they iirc exhibited hy certHJn siiif^le siructurefl 
uiily, uinl not by VI hob* or^Hiii'<riM. Thr>c objectciry iiiii.«t not furfr^t that the 
di!»tin('iiiiii<< of ttmsc ^rmips. whih iitone we have in imr pe'iifif;ical period 
in a rcbitidii <•!' lu-ar aniiiirr, e.\i<i in nftijU rharartfr* t,nlfi : anii that it it 
therefore infinitely prohnl-b' thnt tin- hi;rhcr ^rotifi«. when we rrtme to know 
their r«'|irt-o<-iit:itivi'-< wirh tin* »(anH' i nnijdetrnrss. will jiroTe to lie 5r|iarati'd 
br fiiiiL'b' i-hjiiJiriiT< «»!' •liflVn'iir*' al-io 

3. Thi" billow iiiu' t.ibb- i> hrn- iiiTroiluceil to illustrate tlie rebition* of jrronpa 
hiifher than tin- iiirir-lin:^'. This i-t larL'<-lv inia>iire<l bv tin* i"iri'ulat»irv i«v»- 
tern, not unly a- to the \.'\.\<* p'hition^, hiit aU<i as rei^arijs tiplers. In it<^ le«i 
i-entral |iiirtiiiii<i it i:*, ho\vr\fr. lirfinitivf nf t'ainilit^s at timt'<.* [The reader i9 
here rrtiTird to the tiiMr riininH-iiciiii: uii p. Ij.'iii.] 

If t!i<' ri'adcr wiii riini|i:iri' the hi^tury i>t thi- lii vcbipinent of verti*brate9 of 
anv ela-'s or urilrr. a> thus*- of 'r»b-ii>t> und thr li/ard b\ Lrrt-bonllet. of the 
^nake an^i tiirioi<«i> bv Uathki* an^l A<'-:t^>i/.. aioi td' the bird and niainmal bT 
Vi»u |i:i«T. hi- \«ill tind t)u* nio^it t-oiiii>b-i*' t'\ani|»les ot the tneT'irt futr>iU*lt»ng 
of the liiwi-r t\i»«— with Ihr i-nibrymiu- .-^ta^rf's id thr ItiL'hi-r. A few pornis are 
feleeti-il j(<. rxiinipb"^. from the hi>tories iniludrd in a tew of the eoliinm^ of the 
table, ati'l i^ivi-n at it.-* tMo). 

Similar paralb-U noiy be bintui to v\\<\. in the mo<t beautiful manner be- 
tween the adult anatuni^ an^l struct ure ot tht> urot^enital appar:iiu<( within 
raeh vXw^-^ id' tbt* scrii-< tak«'n >«'par:itfiy. as iiidii atin^ or«linal relBtu*ui>hip. 
This di'parlnient i>. hi»wi-vi-r. nuiitti'd fur tiie present. 

As an exaniidi* nt tin- hiiniidiiLric'< d«-rivablr Iroin thf i-ircni.itorv svstem. and 
ut the w-v lit tli«- pifi-fdiii;; t:tbb-, I |^'i\e the following' rclutions betni-vn the 
types ot iIh- oii<jiii«i of ihe a»>rta f 

Thr oitiL;b> \riiini-U' td' T«-l«Mi<itri is no ii«iubt hoinoloj^ouA with that of Lepi- 
dosti>u«:. an>I that ot Lepidosirrn. The arlfna rmn'ir niitnft.rt;r, whii'h i* the 
honioioijui' ot the .-1. fnit-m/toiliM of air bri-ather'>. issui-s in Lrpidosten<i tVoni 
the last iv/iii hruuchni'i* thu< n-t-rivin;; ai-rated blotid tioni the ^ills In l.rpi- 
dosii'i-n it i>->u«-s Iruni tin- pnint of junrtinn of twit ^illi-s- .inii two ^'ill-bi'arine 
rffl.'f hrnfir^titiU]!, ilius rvtviviii^ ini.\i-il hlue and red blooil, or blue b!of»d 
altoLTi-tloT, wlicn thf bram hia- an- not in fiiiirlional a«'tivitv. In rrnien^ it 
i*<sii< > troui the bi<t \«-na biamhiali't, whrrc it ri-ifivc^i tht* JurtH* tnittnii iif ib^ 
prrrrilin^' %tiii. wliiih, w hm lh»* aiW \< iriartive. beroini-s a fiJlesK aorta-buw. 
wliii h biiiiL'- it oii!\ I arl-iiiil/eil b|i>od. wlii<h it natlily arratrs in thi> i(w ini 
Idaiiiirr. i;iih brinniv a Imimj- The vcnttii b* i* hiininlnL'oiio with the firi eeii- 
inj;. In Salaniah'ii 1 -. wImti* thr siiK«.t itutmii ui thi- :u«r>-t»ry uill art hi-< by 
thr lii.c'nn f.iiiiiH-. i-iiit^rrt" 'Ih" nii'ft:* and v*u:» f-rahrhttii'f into " aorta^t-ow * 
till' I t'*' lit' -'I'll If jo i:i\tiiiin froM) tlit* pu-ti-rii>r huw. and ri'i-fi\r» hfui i-:urth 
nii\i i l'l>i>d. Ill th*' AiHira the oii^'iii is thr s^nie biii nt-airr the lo-nrl In 
(f\ Miii'i;>ht<iia It appr>i o lii-^ Till- lo-art "ii t.ir a't to i^*!!)!' from tht- <-\trrniit> •»! the 
bulliiio irTi-riii^it-, \^ hikdi i- now iii\id«'dh\ an ineumpli-tf' Sfpiuin. one half 
i-oli\i-viii- bl<-i>d 'o th«- r|f>r/fi ri»,tf, aud thr othfr to the .1 ftuimfnalis This 
<eptinn w.i-' .i!ri>.id\ pici «■'!•<] dy a I'liijit'iilinal val\r with tn-i' iiiar^'in in the 
Aniirn ' A< it tb iii«-i-t the i ornin^' i\i-iit. a trarr ot \rntriiular ^iptuio 
app«'.tr< at iIm- iipi-\ within. Tlo-rf t a!i iinw be no «(iM->tion of \\iv hi>niiilo|rT 
of till \iiiiri« b"* ot till- ^'ar. anii ot iIm* t'a-i ilia. Hut wr havf nt'\t thi- ime 
Ib'ptili.i Tlo- Ibilbii'* iir'iTin-iijs !■. «plit f\t<>rnall\ , a* it ain-aiiy wan inter- 
nal! v. I'll' ir i> tii-l r* ■prr'iiiiti'<l in ni-i-t Tortnisi-- by an adlu-n-nt portion, one- 

* i'..' -k' t- \i *- ii t iMur'.y I ••iiii-'iti- I lit > ]••.* li-'n-'i 111 iii>|M-<. ..( it« (■•■-.iii; <.*i-fiii to 

ktii-li-iit- It ■ 'i> 1 fi til tiM- w< rk« of Mi-'kfl K:iMik>v ri.irkfW. Mii!li-r. llvrtl, 

ifiit- k« . ■•'.tuiiiiis ii.l -|tii T" .11 I iiiii-i-iii-ii witJi ii»iTiM':i»u* ili«i««fi iiiin*. 

♦ pr •■■■--•■: \iri-":.- ••■ii'ri'- N »f lit-* t ' «» | -j^ , %ti'> « lliul iIm- *fMtri« !•■ '-f thi* T*i^ 
tiM r>«*.i :« ii--* -iii\ Mi<-i<- : !• ri:i<-:ii wiifi ti:i • iti> ^intrii-li- i-f fisi,i-ti (I. .in ».th 'fii- !«■• 
k.ii'r! '• - ••' « ir»«i •■' ■• !•■ I i"i rtfhnit.'i (■•r m hili*-- w«' finil i-nly ■■n»" ^i-n-i-k |tn« a<iri^ 
•ri-iiik' i'<Mi It M !.!:•■ in Til"'!- - ■••■ili !)m- iii>rt.i in>i itrrt-ria piiliimii.i^io Miurt t->k*>-ii'i r fniia 

I \K •■ liiitiK l'i.« sTiiiiini 'it. M till h. If tr'ii . I- 'li'-trui*li\p t<i titf a^^rrtfil hoiii«>:4i^ivfi «if 
'til- firi iiiH'-r*- si-tt Ilk. I unui'T l«- kuI'»iMiiii4»:i-ii. f<>r thi- n'ib»i.iti> alcvr leivm. 
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donotus at a certain period, that it is far in adrance of that of the manmal at 
the same stage. Here, says tlie obji-ctor, is a case where their parallelisinf do 
not coincide; the mammal is really similar to a younjrer stage of the Keptile. 

But, in fact, the size of the eye is but a generic or family character ; if the 
developnient of the lemur had been compared with the snake, ihe mammAl 
wini^ have been foun<l to be in advance ; if the mole, much farther behind* 
If the snake selected >vere the purblind Atractaspis. almost any mammal would 
have been in advance : if, on the other hand, the great eyed DipSas, but few 
mammalia woubl have been parallel to it. 

In a word, to fin<I fxact paratllistn it is necessary to examine the cloteit 
allie-*. 

It is also of first importance to di.«<tinguish between the ^xm/^w/*/' of generic or 
higher characters, and their ciMidition under vari<»us circumstances of mdtnduml 
ht'f. If a lu'tal or lairval chahicter be conserved through the adult life of a 
type, it will b« of course adapted to the functions of mature age. Thui the 
undevelopeil character of the horns of the genus of ileer, Ilusa, are not accom- 
panied with the marks of individual youth of the corresponding stage of Cer- 
\n>: its individuals are fully grown ami r"ii«f/i</«(///v perfect. The specie* of 
Hyla are not small and incapalile of telf preservation anti reproduction, ai '\§ 
the corresjionding stage of Trachycephalus ; they are functionally developed. 
The student neet! not be surprised, then, if, when identity or exact paralleltsin 
is a-^serled, he tinds some dittereiues depentient on age and adaptation, for if he 
be an anatomist he need not be informed that a morjdiological relation cootti- 
tutes t\pes what they are, not a physiological. 

II. Of reUtrdiition and arreltration in generic charactert. 
First. * Of adult mftnmorphosis. 

The ({uestion has necessarily arisen — have these remarkable relations between 
genera resulted from an arrangement of <listinct generations according to a 
]>ermanent scale of harmony, or have the same genetic series of individuAl4 
l>een matie to assume the different po.nitions, at the same or different periods of 
the earth's historv.* 

I*rof. Marcel de Serres proposed the theory of repressions of development to 
account for the existeme of the bnver groups of animals as note ertffiny, an 
error easily exposed, a-* has been done by Lercboullet in hi"* various important 
embryolo^rieal writini:««. Hut little observation is Futticient to prove that a 
mammal is not a shark where it has five gill arches or aorta bows, nor a batra- 
diiari w here it fuis three, or a reptile w here it has the two aorta-roots. Tbi« 
ha"i been alrea iv -iullit ietitlv pointed out bv Von Haor. who i-avs there i* 
•• K«-in Uede," of >.ii«h t\ theory as was afterwards j>ropo!.ed by de Serre*. 
Thu'i an* true the rub"* propJMinded by this author. f 'A. *' Karh em'»ryo of a 
iriveti animal typ»'. iii-tead of pa<«iuj: throiigli the otiier given animal fmind. 
diver^M'-; •.till more from it." 4. ••In the basis, therefore, the enibr\o of a 
hikrher atiim.il typ*- is rn-ver id»'iiti«al with an inferi(»r type, but willi the em- 
brvo onlv of the latter " 




lii>i*-4Mi irjc r<'ii*iiinwiK in woicn lorix' iimii;ik*'- ii ^*' •lurt' ho i*Hn iri<« ••puri>><i« arH''U 
h:*-**! 'ri ihi- |ir«'ti»:«'»' al'-n*'. i» unwortKy ^>t •.<*i«'nr«'. '1 In- Kuee^'S^iointl rfinliwii n{ typra, 
tfi->ut;ti :i Mi -' '.iTi|M>rt.tiit «>!• iti'T.t in <>ur .irKiiii)<>nt, )m-< Ixm'M l«in^ ktu>wn to maity who 
K.vr l\'> ".il» tii.n to th»- l'l«':i it( <l«'%«'l<»ji!iM»iil. 

t Kntwj''kf!unK«g»»«chi<'fit«». ttl. 
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macrocosm is a parallel or repetition of the microcosm in matter and mind. 
As the development of the individual, so the development of the genus. 
We may add — so the development of the whole of organized beings. 

These metamorphoses may be- fitly compared to those.in the molecular con- 
stitution of matter. The force of cohesion betweeh the atoms of a vapor 
steadily increases with descending temperature, and in a regular ratio, till a 
given point is reached, when a sudden metamorphosis to a denser, or liquid 
condition takes place. Nor have we reason to believe, with regard to many 
substances, that there is any parallel relation between the temperature and 
the molecular constitution before or after the metamorphosis takes place. 
•So the temperature continuing to descend, the molecular character of the 
liquid remains unchanged until the vis conservatrix suddenly giving way at the 
ordained point, a solid is the result. Thus while the change is really progress- 
ing the e:xternal featnres remain unchanged at other than those points, which 
may be called expression points. 

Now tlie expression point of a new generic type is reached when its appearance 
in the adult falls so far prior to the period of reproduction as to transmit it to 
the offspring and to their descendants, until another expression point of pro- 
gress be reached. 

Thus a developmental succession does not so obliterate the lines drawn 
around nature's types as to render our system ineffectual as an expression of 
them. 

The successional acceleration or retardation in metamorphosis may be best 
illustrated in the cases selected above, by the following tables. These are 
taken, it will be remembered, from the Bufonidae and Hylidse as examples of 
'^ exact parallelism ;" three arc now added from the Ranidse and Discoglos- 
sidap. The case of "inexact parallelism" is that of the Scaphiopodidse. 

Whether they are cases of acceleration or retardation can only be deter- 
mined by reference to the pala-ontology of the respective groups, or a careful 
comparison of times of metamorphosis. In the case of the Discoglossidse I 
suspect it to be retardation, as the highest genus is extinct. The others I 
shall arrange with them for temporary convenience. Were I dealing with a 
group of Ganoids, I should imagine the process to be retardation, as this 
group is going out of existence. On the other hand, were they higher 
Oscine birds we might imagine the case to be reversed. 
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TABLE I. 

Series No. 1. No. 2. No. 3 

Bombinator..Hyla .Epidalea. 

Alytes* ., 

Discoglossufl 

.Scytopis Bufo ap. 

I Osteocephalus Bufosp. 
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* A parotoid gland of RinaU Hize is added here, but is not generic aA compared with Bom- 
binator, as the latter has collections of crypts on the same region and over the body. 
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In the preceding diaf^rams each horizontal column represents the life biitorjr 
of the individuaU of each genus. The line of dots, stars, etc., repretcau 
the same developmental stage of each, as it appears earlier or later in the life 
of the individuals. The point of cro.<(sing the breeding period is that at 
which the chanirter is rendered permanent. When the change falls on this 
perio«i the character is not generic, us in Ixalus, Tab. II. The period of losing 
the tail, like that of breeding, is represented as occurring at nearly the lame 
time in the history of every genus, as it is generally seasonal. Yet this is oot 
always so, and like the other characters has most likely had its period of 
shifting. Compare difference of time of development, for instance, of tbe 
frontal and prefrontal bones in Tabit. I. and IV. The comparison of the adalt 
stage.4 of the less developed genera, at the tops of the columns, with tbc 
larval conditions of those more fully developed, may be traced in the ab^eoce 
of characters which appear in the latter. I have convinced myself of the 
accuracy of the above relations by the examination of many skeletons and 
wet preparations of adults and larva*. 

The tables* are representations of nature, and not ideal sketches. It is to 
be noted as remarkable, that the advance throughout so many diverse f^roaps 
is in the satitf dirtction, viz., to complete or excessive ossification of the cra- 
nium ; and this identity of progress might be readily shown by adding other 
characters, were it not that the tables would become too complex for con- 
venience. 

Ilaa any ntch transition from gfnus to genus etjfr been seen to occur f 

It must of course take place during the life of the individuals of a speciri, 
and probably at different times during the lives of different individuals, de- 
pendent on their relative vigor. In our view, onlinary metamorphosis is snch 
a change, and we have stated its bearing in this form, that *' every character 
distinguishing suborders, families and genera is to be found among the indi- 
viduals of some species, living or extinct, to mark new varieties or stagct of 
growth." 

«. The developmental relation of generic to specific characters. 

For the relation of the law of retardation and acceleration to specific char* 
acters we will look to development again. While the young of Tracbycepha- 
lui are successively different genera, they preserve most of their specific char- 
acters so as not to be mistaken. Agnssiz says of the development of tbe 
North American tJirtles.f " I do not know a turtle which does not exhibit 
marked specific peculiarities long beft)re its generic characters are fully devel- 
oped. " The same thing can be said of the characters of our salamandm, 
whose spei'ific marks appear before th«ir generic, or even family charact«rt. 
I suspect that this will be found to be a universal law. 

It also follows, if a developmiMital process, as proposed. ha.< existed, 
that at times the change of generic tvpe has taken place more rapidly than that o/ 

• Ntitep nn tfi<» tablep.— I. I rhAracterized niconu«i Zaphriiiiui (.loum. A. N. .** , \W(i) from 
tliA Hmunkohl^ (iniocone) of l*ruN«ia, m<* difT«'r«*nt from l^atonia, on the irr<wind of tbe 
present'** of a fontanelle in the ex<>Mt<>ii«'<i fr<»nt(»|>arietal iMineii. Thi» cntnliLnatHin of 
rharmrtrni i!« very improbetilo, «n<l iippear«>d no at the time; hut the «pp4*«rani*t* nf th# 
Bp«»otnH>n 1(( quite cle«r in thin roap<.>it. I think, however, it mui«t b« the renult of iojury. 
and that the roof ha^ t»e«*n i^eniallj <'«rri(*d away. 

Tat>. II. Poiy]MMlat^f« in h«*re rfntrictt'd to I', mat^ulatun and P. quadrillneatu*. Tbe 
other »»iic«'iet» are n'f«Tred to RhafOphoriM. whirh ha* not hitherto rested on any proper 
(«f«i«i! the a(««erted i-hararter— th** palmation <>f the handn-lteinK one quite srailuated 
from npecl»*i» to np^rie* anione Hyfie. f'/itmrnnntiii, IVter-*. in referred t«> the mmne. aii lie 
rhar»<-t«*r in not Htr«>nfcly marked and in viwiMe in otJter niieciea. For nintilar reaeoBS 
Ltfflnmtintit in referred to Ixahm. 

Tah. IV. In eu''h of nerien II and III two nerinn are minfcleii for the nake of «-omperiDK 
the ntru<*turen of the prvf<>ntal lM>t>«n. Thtm lIeteroKlon!«a, Stauroln, Hylorana and Try- 
pheropnin are one aeriea, and Hyperoliu* and Hylainbutes memtwra of another. 

t ConUib. N. Hift. I'niled States, I., p. Xil. Note. 
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closer to the stoat Cclcsti than the species of the latter genvi are amosg 
themselves. 

4. The (ironias nip^ilahris is a Silurid, which in specific characters 
more nearly resembles the Aiuiurus lynx, than the latter does the A. a 1 bids s 
and many other species of the genus. The A. lynx is found in the same 
•treani!*. The important {generic eharacter, the absence of eyes, is, howerer, 
its constant feature (in three specimend known to naturalists, others to fii»ber- 
men). 

5. The Cinelidium granulatum. a large tree toad of Braxil, resembles 
in all its churaeters the Centrotelma geographicum. The specific ditTef' 
encea between them amount to almost nothing, but both sexes of the former 
grow hir^er und are tarnished with a generic peculiarity in the addition of 
some phalanges to the thumb. 

6. The Auk Sagmatorrhina s u c k 1 e y i Cass, is stated* to resemble in plumafre 
and all its characters theCeratorhyncha monocerata, as to be not distinguish- 
able, even as a varieiy from it, except by the striking generic characters. In 
the latter a concave bone-like process rises from aboTe the nostril, and ao 
accessory piece is fuund in the symphysis mandibuli, both wanting in the 
genus ^Saginaturrhina. 

7. The Opuroruis agilis Baird, a North American bird of the Tanager 
family, resembles very closely in form, color and habits, the adjacent species 
of the adjacent genus (ieothlypis. While its specific characters are thus rerj 
close to Geotlilypis t e p h r o c o t i s, it differs in the generic feature of a longer 
wing. By thi& it is associated, and properly so, with another species. O. 
f o rm o s u s, which has the general color and habits of species of Myiodi- 
octes ( .M. c a n a d e n s i s), the next related genus. 

8. The following fact I give on the authority of Prof. Leidy, who will pub- 
lish it in his forthcoming work on the extinct mammalia of Nebraska, etc. 

Three ^fiocies of Ureodon occur in the miocene strata; they are a larger, a 
medium an«l a small si7.ed species. In the Pliocene beds above them they are 
represented by three species of Merychyus, which are in all respects known, 
identical specifically with the three preceding. Each one may thus be said to 
be more nearly allied to the species uf the other genus than to its fellow of the 
tame genus, in specific characters. But each, on the other hand, differs from 
each in generic characters. The teeth of Merychyus are more prismatic, hate 
longer crowns and shorter roots, approaching the sheep, as Ureodon dues the 
deer.f 

9. The North American CVntrarchoid, Hemioplites simulans, in specific 
characters is most closely allied to the Enneucanthus gnttatus Morris.* 
It has huwt'Ver one or two distinctive s]>ecitic features, but it differs as to genus 
in having one less dursitl spine and one more anal spine, characters in the direct 
line of suci.us'iion of genera to Centrarchus and Hyperistius. Now the lack 
of one uf its dorsal spines is not an uncommon variation in the Enneacanthus, 
but the aiiiil is nwer known to change. There is, however, apparently no 
reason, as fur us physical cau.^es are concerned, why it should not tend to 
rary a.- much its the dorsal. The lack of this tendency c6nstitutes Hemio- 
plites, a genus distinct from Enneacanthus, at the prttent tim: 

* Hy (.'oi|*>>. Monograph of Alcidw. Proc. Ac«d Phila^ ISiM, p. 34. 

t This |>h''ni>menun iiufcg<>M« an ezplanatioD on th« score of adaptation, which the other 
caaea d«i ii<>t. 1 \\f «xim«'Do<* during the later period of a tougher material of diet« would 
IncreaKv th«> ra(>i«lity r>f wearing of the rtown of the tooth, and r«><iuirtt a longer crown 
and gr«at4T rit[>iility of )>roirusion. This nereiiHltates a diminution of the tiaaal shoulder 
and sbort«-tiitiK **t the ro<>tH. producing the prirmaiir form aforemiid. The deer browse 
on forest (••;i»Ke. which i» more tenJer, while the ('avicoraia graxe the grassea, which 
contain, as \n known, a greater amount of silvz; hence the more rapid attrition of the 
tooth. 

This may hare tieen the case with the two extinct genera; the different periods during 
which thiy lived rnsy have seon a change from forest to prairie. (It is not intended to 
itt«lnnate that the species of the two genera are neceaaarily of the same or any given 
numlMfr ; 
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2. Ill the important charActerH of the posaosiiion of brftnchise, of maiilUnr 
bones, aud of ossified vi*rtehr.T, the tailed liatraehia present)} a serie* of a ris- 
ing scale, measured by their succesjiively earlier assumption. Thuj« Salaman- 
dra at ra** prtHluccs living young, which have already lost the branrhi.** : 2^. 
maculosa living; yinin;^ with brunchin* ; IMethodon f produces yuun;: from 
egfTS which bear branchia* but a short time, and do not use them (unctionalU : 
Desnio^iiathus n i ^' ra uses them durin^r a very «hort a(|uatic life : I>. t u « r a 
and other Sulamauders maintains them loiijrer. while Spelerpes preserve* them 
till full lenjrth is nearly reached. Finally species of Aroblystoma reproduce 
while carrying braiichi;e. thus trausmittin^ this feature t(» their youti^ a« aa 
adult character Antl it is a very significant fact that Sfielerpes. which bean 
branehia* lon^'est. next to Ambly stoma, if associated in the same zoological 
region with a ^^entis iNecturus) which differs from its four-toed form ( Katra- 
choseps;}.), in nothing more than the posi^e^sion ot the osseous and branchial 
characters of its larva, in a permanent and reproducing condition. That thif 
is a genus, to be one tlay convene*! into Batrachoseps by an accelera!i«in of iia 
metamorphosis, or that has been derive*! from it by the reverse process. 1 am 
much inclined to believe. In support of this I ({uote the following examioatioD 
into the time of chani^c of the 8|>ecies of Amblystoma from my essay on that 
genus. ^ 

"The great difference between the different species, and between imlividiialf 
of the same species in this respect, may be illu^trated by the follo>%ing com- 
parison between the si/.e of the animals at the time of losing the branthi« 
BO far as known, and that to \ihich thev ultimately attain. 

9 mm 

Species. h)ize at loss of branchia'. Average full size. 

A. jefTersonianum, 
A. punctatum, 
A. conspersum, 
A. opiicum, 
A. texcnse, 
A. micnvstomum, 
A. talpoideum, 
A. paroticum, 

A. tigrinum, 

A. mavortium, 
A. mexicanum. 

The last species, though not uncommon in collections, is not known to pa^* 
through itn metaniurphoM'S in its native c<»untry, but reproduces ilh a larva, 
and is therefore type of the genus Sirrdou of Wagler, Cuvicr, Uwen and others. 
The larva of A. m a v o r t i u m in like manner rei»roduces. but their ttflTspring 
have in the Jardin des I'lantes and at Vale College undergone an early mcla- 
morpho^is.:! 

Here is a case where all the species but tw(» change their generic ch.iracler*; 
one changes them or not, according to circumstances, ami one does not change 
tliem at all. What are the probabilities respecting the change in the first »et 
of bpecics ' 
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• S<M* S. hrvitxTf* 1*1-*, Kll. .'»JT : K'elUker, Zeitnohr. f. Wih»eui»ch. Z^miIokio, Iz, 4M. 

t IVairil leonoKraphic KnryelttptediA, Wyiniin, Cupe. 

I .'*i»« i''t\te. .Fiiiirn. Ae. N*t. >*:i., Phila., I'-h.. 

I Prooerd. Ara'leniy. lh«'. 

I ThnniRh the kindnfn* df I'ritf. iMimoril. I hftve received YxAh larrii' and aduU of th# 
nwricfi herv notnl Hit«l «>li-«^rTfil tiv hini. Ttie iHrva i« lui Itv utaten, S*rr*UiH /u Vn<««i//i i<f 
Baird. wfiil** the »ilu!t i« hii* Amblyatunia.m avur t ium. nut .\. t igrlnuu ( - UrninH^ 
•■ aliK> suppu«e«i by I'uuivriL. 
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T«licse wing characters arc in many cofics gr^neric, it appears to the writer: 
and the fact that they ditrvr without corrcspontlint^ vpecitic differences, ii 
iuportant evidence a8 to the origin of genera. 

0. The feiiialo8 of the Lepidoptert)Us genus Thyridopteryx npv«»r dcrMope 
bcyontl the pupa state, acct)r<iing to the same authority, before ri*pr<»ilnciion : 
they are reproducing pupa*, so far as the external charactern eonrern<*«l in ine- 
taHiorpho>tis go. In <)ther wor«id, the hitter have been retardetl, whib- the r*- 
produttive sx.-stem and others have prtigressed. Npw generic char:i«"t«-rft arc 
seen in the first, not in the bist. The intiuencc of the niaU's ii« ^utfieient to 
prevent more than a part id' the otlnpring tVoni being retarded in the fame 
manner. 

[ have selecte<l a few of this cbiss of facts which have come before my 
mind during the present writing, as drawn mainly from my «»\\ n expvrieni^. 
How many more of the same pjirport could be found by search thri»u;rh the 
great literature of science or in the field of nature, may be readily, im;igin«:d. 
1 have no doubt that the field of Hatomology especially will furniiih a great 
number of evidences of the theory of acceleration and retardation, e«p»'rirtny 
aUKHig the insects with active pu]>a>. 

Finally, having alreatly stated the law acctirding to which tbe-e prin- 
cesses nuturally take place. I (|uote the following significant l.in^Mi.igr tif 
Hyatt in the above quoted essay on the Cephalopoda, as approarhinj4^near»-r 
to the " law (d* acceleration and retardation," than any thing I have f«iuul 
written. He savs : 

'• In other words there is an increasing concentration of the aibill rhara* - 
teristics td' lower ♦Jperirs. in the young of higher spei-ies, and a con.-e»|'i''nt di-- 
placenient »d' other emhryonic features, which had themselves, also. pre\io««*!y 
belonged to the adult peri«>ds of still lower forms."' 

The preceding propositions have been formulated as follovis; a few addi- 
tions being now maile : 

I. That genera form fcries indicated by successional differrnces nt «triic- 
tural chara<*ter, so that <uie extreme of .^u^•h series is verv tiilTerenl troni the 
other, by the regular addition or subtraction id' characters, step by "Jiep.f 

II. That one extreme of such series is a more gencrali/.cil type, ne.ir'.y ap- 
proaching in charailers the corresponding extreme of other .'«erie«*. 

III. That the (»thcr extreme of such series is exce^ssivelx modilied and iipe- 
cializrd, and ho diverging from all other forms as to ailmit of no typt.- ut form 
beyiiud it. J 

IV. That the peculi.irities presented by such extremes are either <»nly ,n part 
or not at all id' tlie nature of uiluptatious to Llie exteriuil life of the tvpt-.^ 

V. That ruiliinental organ" are undrveloped or drj|raded condition* of th^ 
r«'-[i<t ti> e chariic*t«TS 'leveloped or obliterated in the extreme of the «♦ ne«. 

VI. Th.it the iiitference.'i between genera of the same naiurnl -erit-s are on!r 
in th«* singb' nioditiiations of ili«i?c ch.iraclers which charai'teri/»' the t x- 
trcnie id tli.it serii"*. 

VII. That thr relations of the genera of a primary srrii-s. are tho*i' of ihr 
liitteri-nt st<*p> in \\w development of the individuals \\{ t^e e\tr«-nie ^i nus a4 
ov't I r«ri litter. Aif'ifftZ) (with M>metiines the luldition of ^pe« i.il adaptive 
teatun-s '' ** i 

VIII. That the prr-senre. rutlinii'ntal coiiditi(»n. or absence of a vrivin generic 
iharait»-r i an l-e .i< counted for on the liypotht-^ii.- of a greater rapi«tit\ of dr- 

• On ln<t*it<^ II. 47. i 

♦ -t. Iltliiin*. <«\»tMi. .\cmH«.i/.. Ihini6ril. 

* I'tiiu on I'fphuluntioti : L*'.-tini«», 

> I »«rrn ••1 I '••inci'ii, Tran^. Z'k.i1 <*,c., I,f»n.. IM.i . it. Li>i(int«> on < uratM Ijiv Ti.in*. Sm*-T 
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tran^itorj rliarftctor?. one such, as the exii«tcncf of the firat aortn root, <;hoald 
vai)i>h hctore the apf)fiiruni*e of u ()frmanent. the fitth, in the more (<p<-(-i*liied 
types, where uoicleration reaches its nia.ximum. This is indicated hv the fact 
that in tlit> r>:itrai hia, where the acceleration has not attained so bi^'h a degree, 
the first and tiflh aorta-hows coexist for some time, though the firfit and second 
disappear hetore maturity. 

So also with the splitting of the Ixilhus arteriosnii. As in the Ratrachia. the 
{Milmoiiary ductu.* comvtuuin only if to be separated, the remaining hulbuii it 
liividcd liy a lone valve or incomplete septum, tracing the division of tha 
aorta rnots. In the serpent (iiathko. this division is so accelerated as to ap- 
pear at neaily the same time as the septum of the pulmonary duct. In the 
mammul. on the other hand, while the division of the aorta r«)ot taker place 
a.<« soon a-i in the last, the pulmonary septum is accelerated so as to apfH'ar 
iong hefore the tir<t named. Heme in the septa in the serpent, the nin^iular 
anomaly scorns to present, of the mammal pa>sing througli the lialrachian 
stage while the serpent, a nearer ndative, does not.* If, however, we take tbe 
less typical serpent, we will tind the aortic septum to appear a little later, thus 
giving the IJatrachian type, and if we reverse the order of time, so that the 
>uccessii)n he<'(imes one of retardations, we will tind the same known ratio 
will bring u-^ to ait identity tinder all circum.««tances. 

This then is the explanation ot the divergence and want of *• exact paralleU 
i.-«m " wlmh is ohserveii in ct>mparing th«' «leveIopmental historie.*? of all type* 
not mont cfi-ftfi/ ollifii. It has not, aiTording to our thet>rv, nlvay* f*ffti a ditrr- 
genre, htit was at a prior ejMx-h in ea« h case a relation of •• exact parallrli-m," 
the h»\\»'r t\pe a re|»re-<sed higher; thi* former identical with t»ne of the ^tagrs 
of the lattt r. Kut tln' process which has produced this relatii>n. continued, 
has of nece^'.sitv «lestro\ed it, S(» that the exact parallelism has always hren a 
temporary relation, an<i one shit'ling over the face of the P\stem. 

III. Of tuifher gnnipi. 

t'.rxt : rrimfiiriff/n of tkt c-itemporary. 

Ilavintr n<»w admitted a developmental succession of genera, and srconil. that 
this ha.-* jiro'^'re-*Jed ntore rapi*lly at certain times in the earth s hi.-tory than 
my iii'»diliiMtion «»f specitic forms. th«* hypothesis already hroacheil nat- 
•j rally come«* up. Unn *urh tr(tn>f"rm*ili"n t f tj/fifn, tputrir or hujhrr. takfH 
ftt<ir^ tti -itit/ ({rijrr,' niuullaufiwly, thrt'V'jfuut a prmt nuinhtr of pf'tfi*^ t An 
aftirmativr an"*w»r to such a piopo-iiion is ahsojutely ne« t'.-sary to ii* K«.cep- 
t.ifn »• ii- « xpr'-HitiL* the phenoriieiiii t xliibiled h\ geidogical succession ot tjfK".*. 
1.4't \\* *r\ '11 aii-wir the ipi»'>ti«»n put in a closer ti»rm. Have the «iinie 
■<p«'i i» — }m'i II tr.tn-'- ri»<l ttotii one geologic i-jum-Ii tt» another hy a change of 
t;eiieri< loTiii; an<l ha< not the gei.us h«-en transternd triitn one epo< h to 
■inothtT i:ti«h r « haiiLi"* ot <irdinal t \ pe ' jind a-* a ron^eiiueiiee the sam«' spet ies ' 

A- a rtpi\. I propiisi- t»i r« nd<T ihr aniimative of the first of thAe i^'te-itions 
hi'jhiy pr<tt .ihh'. 

I'al.i <':>?o!it^'\ oiil\ will hr aide to an^swer this (|ue<<tion conclU'^iTely. thonjih 
«- \» r ln\ I- aMiti'lafit •■vii|en« e that the ri'l.itiono tif spe<'ies to genera ami olhir 
h i:hi r jroiip- wtxr the sanif thru a^ now. we mav look to the pri-i>ent ^tatu* 
H- lu:ii.-hiiiL' :iiip"rt.«iil i\ i'!en« f on ttie suhit-rt We are turned at on« e tii 
•he [.!ol..il.l'- li:-ror\ oi di^elopnxnt in the «e[iarate 7.ool(*gii-iil arii*" \'\ the 
• irth - -i.t!.o«". 1 h»- 'in'-^titifi mav he a^ked. An* tin- pre«ent /t>oIi.gn al reirioiii 
..n alt •<,".tl pi tin ;i- t«i ih»' ^'iM.|i,;j:c irlalii>ns ol their fauna-, or arc- lh«\ rt- 
!.it»*': a'« :'.< '.if!ir»iii suhdi* .•«ii>n^ i-t a i:i'oNn:ic periotl in time' 

1 h.i\»- •■M a t'liior Ol ( a-.t'ii ii-J-iittd that the latter ol the-.** pri>pooitions 
w i-* ti u» . f 



• •Thi' I- »fi« »aj :» 'i**' I 111 whi' h It ?!• ".»:i?i »t t<y Hathkc Kritin)kehmie*>|(* - hn-ht^ «ler 
Nv»«T p. !• I. 

♦ • »ii Ari'jjiTiiii* Aiiura, J'turn A'- N*i. •'•■i.. I«*i4i. lort. 
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Comparing the genera in a general pbjsiological sense we maj paralUUs* 
further. 

Aquatic, with digital dilatations. 

ileteroglossa. Acris. 

Arboreal ; cranium hy-o i i * rr u .. u i - 

pcrctoseA Polypedate.. Trachycephalui. 

" cranium free.„, , . ( Ilrla. 

Rhacophorus. | A'galychnis. 

The same kind of parallels exist between the primarj groups of the Testa* 
dinata, as follows : 

Crtptodira. Plbcrodira. 

Five complete pairs of boues across the plastron. 

Pleurosteruida^. Stemotheridse. 

Four pairs of bones across plastron ; not more than two phalanges on all toei. 

Testudinidse. Pelomedusidw. 

Three phalanges on most digits ; 

Zygomatic arch ; no parieto-mastoid. 

Kniydidie. Podocnemididft. 

Temporal fossa orerrooled by parietal. 

Macrochelvs. Podocnemis. 

No zygoma ; a parivto-mastoid arch. 

* ♦ ♦ Hydraspididse. 

If we compare the peculiarities 'of generic structure merely with reference 
to their adaptation to the animals habits, we will see the following : 

Cryptodira. Pliurodiea. 

Feet reduced for terrestrial progress. 

Tcstudinids. Pelomedusidsp. 

Feet normal. 
Anterior lobe of sternum moveable. 

Cistudo. Stemotba'rus. 

Cinosternum. 
Anterior lobe fixed. 
Neck \'ery elongate. 

Trionychidie. Cbelodina. 

Neck shorter : aquatic. 
Temporal fossa open. 

Kniydid;e in gen. Hydraspididie. 

Temporal fossa orer-roofed. 

Cheloniidu'. Podocnemis. 

The parallels between the genera of the American Iguanida; and the oM 
world Aganiida* are similarly (juitc close. 

lurAMD.C. AOAXIDJS. 

Abdominal ribs. 

Polychrns. • ♦ 

No abdoniinul ribs. 

Kihs greatly pri^longed into a lateral wing. 

• * Draco. 

Ribs not pnilonged. 

Arboreal type-*, penenilly comjiresscd. 

A dorsal and caudal tin supported br bonr rar^. 

Basiliscus ^no fem. pores) Lophura (pores.) 
No rertebral fin. 
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No femoral pores. 

Form slender, scales in Calotes. 1 Lamanctus. 

equal series, Bronchocela. / 

Form elongate ; eyebrows 
elevated, tail compress- 
ed. Gonyocephalus. Ophryoessa. 

Form stoater, scales less 
regular. Hypsibates. Tiaris. 

Femoral pores. 
Low crested ; small 

hyoid disk. Brachylophus. Diporophora. 

High crested ; large 

hyoid disc. Iguana. Physignathus. ' 

Tail with spinous whorls. Cyclura. * * 

Terrestrial types of flattened form. 

Femoral pores. 
Tail with whorls of 

spiny scales. Hoplocercus. Uromastix. 

Tail long, simple ; scales 

small. Crotaphytus. Liolepis. 

Tail simple, scales large. Sceloporus. * * 

No femoral pores ,* preanal pores. 
Tail with whorls of 

spines. * * Stellio. 

Tail simple, not elongate, 

ear open. Proctotretus. Agama. 

Neither femoral nor anal pores. 

Much flattened, tail short, scales irregular. 

Ear exposed. Phrynosoma. Moloch. 

Ear concealed. (Doliosaurus, s. g.) { ^tgLrhHuf ' 

A similar parallel may be drawn between the American Teidae, and the old 
world Lacertidae, and in fact between all the families of the Lacertilia Leptog- 
lossa. I have added to these for comparison twQ families of the Typhloph- 
thalmi. Each family embraces one or more series, and these exhibit a re- 
markable similarity in the relative development of the limbs and digits; among 
the higher groups the parallelisms lie in the arrangevient, — as greater or less 
separation, of the head shields. The Scincida) are cosmopolite ; the Gym- 
nophthalmidae, which have the eyelids of their foetus, are Australian; the Sep- 
sidae, either larval or senile in head shields, are mostly ^Ethiopian. 

The first comparison of these groups was made by Wiegmann (Herpetolo- 
gia Mexicana.) who employed, however, only the Scincidae and Lacertidas, and 
could not include the many types made known since his day. 

From the class Aves I have selected only the homologous series of the Cla- 
natorial and Oscine Passeres. Naturalists more fully acquainted with the 
genera could probably increase the examples of heterology largely. Each 
group furnishes us with carnivorous, insectivorous and frugivorous forms ; 
each with walkers, climbers, and sedentary genera ; each with butcher-birds, 
thrushes, warblers (not in song !), wrens and fly*catchers. Each and all of 
these types are teleologically necessary to any country complete in the wealth 
of nature, and to each geological period. 

1868.] 



PBOCEEDIKOB OP THE ACADBHT OF 



: 






J 


iiy 


4 








Ml 


i 


il 




-4 


V. 



II 



Jili 

11= 



M If*!! 



1* I 
11 



!! 




■ . 


1 


■ 

1 


i 
1 


1 


1^ 


i 


11 


i 


\ 1 
II i 



MIL 









If I ;: ;; ' 



jMi. 
I 



:1 1 



[Oct. 



NATURAL BCIEKCE8 OF PHILADELPHIA. 285 

Glaiutobis. Oscines. 

L Tree-climbers, with long hind toe and tail feathers stiffened and acute. 
JDOndroeolaptida. Certhiidse, 

II. Tevestrial in part, with the tertials as long as the primary quills. 
Oeobatidts. MotaeilUda. 

III. Tree-perchers with hooked bill, graduating from powerful to medium 
and slender. 

Formkariidm, Turdida. 

Thamnophihu. Bill strongest, hooked. Laniua, 

Formicarius. " moderate. Turdtu, 

Ibrmicivora, ** weak. Sylvia. 

Bhanq>hoe«mu8, " slender (wrens). Troglodytes. 

TV, Fly-catchers with flat bill and weak legs ; wait for their prey and take 
it on the wing. 

f^annidm, Miueieapa et aff, 

y. Flat-billed berry and Aruit eaters. 

Cotmyidse, BombyciUida, 

From the Mammalia the well-known series of the Marsupialia and Placen- 
tlalia may be chosen. 

Plaosntialia. Marsupialia. 

I. Toes unguiculate, in normal number ; .sectorial teeth ; t. e., one or more 
molars with one or no internal tubercles ; canines strong : 

Camivora, Sarcophaga,* 

I. Digitigrrade. 

Toes 6—4, 

6. Numerous sectorial tuberculars. 

Tubercular molars ^ 
Oanid». ^ ♦ ♦ 

Tubercular molars 4 (upper incisdrs more numer- 
ous in some). 

♦ ♦ ThylacinidsB. 

n. Plantigrade ; molars tubercular. 
a. Posterior molars 4. 

♦ * DasyuridsB. 



UraidsB. 



aa. Posterior molars §. 



n. Toes unguiculate ; molars with more than one row of pointed tubercles ; 
canines weak or none ; incisors large. 

Ifueetivora. Entomophaga. 

a. True molars i, toes 4 — 5. 
Tail naked. 
Gymnnra. Didelphys. 

Tail hairy. 
CUdobates. Myoictis. 

IV. Molars with transverse crests, no canines ; tusk-like incisors ,* pairs of 
. limbs of similar proportions. 



• Flower and Krefll show that the sappoaed camlTerous Thylacoleo Ow. is allied to 
HypriprymaB, and probably similar in habits. 
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Prohotcidia. Diprotodontidrnt. 

Two inferior incisors ; molars with two cross-crests ; size huge.' 
a. Two rudimcntal lateral incisors abore. 

♦ ♦ Diprotodon. 

aa. ? One pair of incisors odIj above ; a tmnk. . 
Dinotberium. 

V. No canines ; two pairs of catting incisors. 

a. Tbree true molars. 
Rodentia. * * 

aa. Four true molars. 

♦ ♦ Rhixopkaga, 

The parallels are in this case Tcry imperfect in details, and but few worthy 
of the name can be made. They are, however, illustrative of a remote hetero- 
logy, sufficiently remarkable to have claimed the notice of naturalit(ts for many 
yeant.* I also have little doubt but that future pala^ontological difcoveriet 
will increase the number of parallels, but bring to light truly heterolugOQi 
generic terms of the Marsupial serie?. Predictions of this kind have been OB 
many occasions fulfilled (e. g.^ some of D'Urbigny's among the Cephalopoda), 
and I look with confidence to the ultimate demonstration of that heterology 
here, which has been already seen in the Batrachia and Reptilia. 

The homologous groups of the Calarrhine and PUtyrrhine Quadmrnaaa art 
measured as follows : 



Tailless. 



Tail short. 



Long tail. 
Thumb developed. 



Thumb rudimental. 
Thumb none. 



Catarrhini. 

Andropithecus. 

Simla. 

Hylobates. 

Cynocephalus. 

Macacus. 



Ccrcopithecus. 

Semnopithecus. 
Colobus. 



Platgrrhini. 

* 
« 

* 
* 

Brachyoras. 

Lagotbrix. 
Mycttes. 

Brachytelef. 

Attles. 



I append two homologous series, represented by the N'auiilea and the Ammo- 
nites of the Tetrubrauchiate Ci'phalupoda, which are distiuguii»hed, the first 
by the sim]ile septa and the siphon central or marginal ventral ; and the^ecood 
by the complex and folded septa and siphon central or marginal dor«al. The 
parallelisms have been noted by Barrande, Broun, and many couchologifts, 
who can turni;<h a much more full table than the following, from the mo»t re- 
cent sources : 



Ammositu. 
Bacalitei. 



Nautili. 

A. The shell straight, unwound. 
Orthoceras. 

B. The shell more or less curved or wound. 
«. dimply curved. 

C'yrtoceras, 1 

Phragmoceras, j 

««. A more or less straight portion, folded on the remaipder. 
0. Folded portion in close contact with remainder. 



ToxocerAi. 



• We uwe very many ub«crviiUonB on the MarsupiaU to Owen. 
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Ascoceras. Ptjchoceras. 

00, Folded portions not in ccditact. 
? ? Hamites. 

oflue. One extremity spirally wound, the volutions not in contact. 

p. Extremity of the shell prolonged beyond the wound portion. 

Litnites. ^ Ancyloceras. 

00, Extremity not prolonged in a line. 

y. The spiral fiat. 
Gyroceras. Crioceras. 

yy. The spiral elevated (heliciform). 
Trochocerus. Turrilites. 

ttdtatt. Spiral turns of the shell id contact. 

0. Extremity prolonged in line beyond the spiral. 

* * Scaphites. 

00. Extremity not prolonged beyond spiral. 
Nautilus. Ammonites. 

We may now consider the question of the origin of these higher groups. 
In the first place, we must lay down the proposition that the characters which 
eofiititute group t *^ higher" in the compariton of rank (we do not of course mean 
higher in the same line, as we say higher genus in a family, or higher order 
in a class) are such solely from their being more comprehensive^ or present through' 
out a greater range of species. 

What is true, therefore, in respect to characters of genera, is likely to be 
true in respect to characters of higher groups, such as we have been consider- 
ing in the preceding pages. Believing, then, that a new genus has been es- 
tablished by the transition of a number of species of a preceding genus in 
order, without necessary loss of specific characters, I think the same process 
may have established the suborders and orders in question. That is, that a large 
number of genera have near the sam*. time^ in past or present geological history^ passed 
into another suborder or order by the assumption or loss of the character or charac' 
ters of that to which they were transferred^ and that without necessary loss of their 
generic characters. 

I will cite a probable case of this kind, the facts of which I have already 
adduced. 

It has already been shown that the genera of six of the families of the Ba- 
trachia Anura form series characterized by the successive stages of ossifica- 
tion of the skull, terminating in a dermoossified condilion, with over-roofed 
temporal fossae. That in nearly all the other families similar relations be- 
tween genera exist, but are nowhere carried so far. The character attained 
by all the first series is now only generic, but should all the genera of each of 
the six families assume this character in time, as is necessary in accordance 
with a development hypothesis, it would at once possess a new and higher 
importance, and would become ordinal or otherwise superior. It would define 
a series homologous with all those types which had not attained it. This 
character of the over-roofing of the temporal fossae has actually attained a 
family significance among the Testudinata, — e. g.^ as defining the marine 
turtles ; and similar characters are found by Owen to characterize the 
Labyrinthodontian order of Batrachia.* 

Agassiz has pointed out a similar and more extended case, in the Hetero- 
cercal and Homocercal ga,noids. Had we not so many of the closest approxi- 
mations between members of these groups, they would stand in the systems 

*Thd roof here alluded to by Owen includes some two distinct bones not known in the 
arch of the Anura, and therefore ditferent. It is, however, enough to know that this 
structure is serially associated with its absence and rudimental appearance In the tailed 
Batrachia of the present day, to make the comparison apposite. 

1868.] 
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M two great homologous series, with their coDtained beterologoas genera 
As it is, these heterologous terms or genera are evidentlj so nearly allied 
that Agassiz, in the Poissons FossileH, has thought it best to arrange the 
latter togtther. thus instituting a sjstem (raruverte^ as it were, to the other. 
This maj be necessary, since Kolliker points out transitional forms, and per- 
haps certain types may hare begun to abandon the heterocercal form near 
the period of reproduction, producing ofTtipring somewhat protean in cbarac* 
ter, preparatory to an earlier appearance and consequent permanence of the 
boniocercal type. This is to be derired Irum the history of the metamorpho* 
Bis of Amblystoma. 

In the same manner the development of the conyolations of the brain does 
not define groups of the highest rank, since it progresses chiefly during tb« 
later periods of embryonic life, and is therefore a*' developmental character/* 
Owen has endeavored to distinguish the primary divisions of Mammalia by 
the character of these convolutions, whereas they really define only the sub- 
groups of the orders. For we have Lissencephalous (smooth-brainrd) mon- 
keys, — certain lemurs. — and smooth-brained Ruminants, — i. e., the extinct 
Brachyodon and Auoplotherium, according to Lartet and Gratiolet. (The 
lowest types of the existing smooth-brained Mammalia, including especially 
those with no or rudimental corpus callosum, the Marsupials, are also dit* 
tinguished by the non-developemeni of the deciduous teeth* (excepting one 
premolar). If now through some topographical chiinge the whole series of 
Mammalia between the smooth-brained and convolute-brained were lost tout, 
as by the elevation of a region, and the absence of favorable localities or 
bodies of water for the preservation of their remains, we would have to 
Study two homologous groups, with the heterologous terms of each corres- 
ponding with each other, as do now the genera of the Clamatores and 
Oscines, of the Arcifera and Itaniforniia. etc. 

In the same way the characters defining Implacental Mammalia will be 
found transitional in some type, and this great series, homologous with the 
Placentals, will have to be placed in closer connection, in its genera, with the 
series of the latter, with genera of the same, perhaps now extinct. 

y. 0/ mimetic analog. 

It has been often remarked that the animals of the Equatorial Ethiopian 
region were very generally of smoky and black colors. This is remarkably 
the case, and the peculiarity of the genus Homo in this re>pect is shared by 
birds, reptiles and fishes in a remarkable degree. This cannot be traced to 
the effect of torrid climate, for the same latitudes in India and the Malaysian 
Archipelago, and in South America, do not produce such colore. 

The similarity in color of desert types has aUo been remarked. The grey 
•and-hue so well adapted for concealment is universal, with few variations, 
in the reptiles of the Tartar and Arabian deserts, the great Sahara, and the 
sands of Arizona and ('alif(»rnia. There is also a tendency to proiluce spiny 
forms in snch places; witness the Stellios and Uromastix and Orastes of the 
Sahara, the Phrvnosomas and horned rattlesnake of south-western Americn. 
The vegetntiiin of vvery order, we are also informed, is in these situations 
extremely liable to produce spines and thorns. 

The serpents of the Neotropical Region furnish remarkable illustrations of 
mimetic analogy. All the species of the genera Elaps, Pliocercus. Oxyrrho- 
pus, Krythrolnuiprus. and many of those of Ophibolus and Rhabdosoma are 
ornamented with black and yellow rings on a crimson ground. The species of 
nil these genera are harmless, except in the case of Klaps. which is venomons. 
We may give fur this genus, as the most varied, the following range of varia- 
tion in coloration : 



* Thi« I liav^ iniiilT**rt*>ntly alludvil to « p. ) aii th<* nnrwlev^htpmt'nt of the permaa^nl 
9^rtrn : tht* homolr»inr of the dental nytitom of M»riiupUbla itpprars, howeTar, to be wtib Ibe 
lau«r, and not vitti ilie iiiila narlaa. Bee Flower, Trmas. Roy. ttoc li^. 
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dcDtly Adaptive in their nature. This is part of the '* natural selection" of 
Darwin. ' 

That this law is subordinate to the one first propounded must, I think, be evi- 
dent to anyone who studies the assumed results of the workings of both, aa 
seen in the characters of genera. It is sufficientlj well known that the essential 
features of a majoritj of genera are not adaptive in their natures, and that 
those of many others are so slightly so as to offer little ground for the suppo- 
sition that the necessity has produced them. 

Both laws must be subordinate to that unknown force which determines 
the direction of the great scries. If a series of suppressions of the nervous 
and circulatory systems of beings of common birth produced the ** synthetic " 

Predecessors of the classes of vertebrata, the direction towards which the 
ighcst advanced, or its ultimate type, can be only ascribed as yet to the 
divine fiat. iSo far as we can see, there is no reason or law to produce a 
preference for this direction above any other direction. 

If from these fixed bases descendants have attained to successive stations 
on the same line of progress, in subordinate features of the nervous and cir- 
culatory systems, constituting the " synthetic " predecessors of the orders is 
each class, the type finally reached seems to rest on no other basis than the 
pleasure of the Almighty. 

0. At affect inff family ehararttrs. 

If from the single species generalizing a modern order we attempt to de- 
duce synthetic predecessors of existing families, we find some difiiculty, if we 
attempt to see in these stages a uniform succession of progress. A sup- 
pression of some features, and advance in others, in one and the same indi- 
vidual up to the period of reproduction, would produce offspring divergent 
f^om the start, and represent the relatiouship of families as we tind them. 

>. At affecting generic charactert. 

If the extremes of our series of genera were characterized by structures 
particularly adapting them above all others to some cotemporary necessity of 
existence, this second law, or Darwin's, might be regarded as primary. But 
the writer's experience of comparative anatomy has led him to believe that 
this is not the case, as expressed in Proposition IV. 

This view has not been overlooked by Darwin, who, however, treats of it 
rery briefly, and appears to attach it to the theory of adaptations, or modifi- 
cations for a physiological purpose. He says. Origin of Species. 348 ( Amer. 
Edit. 180O): >• We may extend this view to whole families, or even classes. 
The fore-limbs which served as legs iu the parent species may become, by a 
long course of modification, adapted in one descendant to act as hands, in 
another as paddles, in another as wings ; and on the above two principles,— 
namely, of each successive modification supervening at a rather later age, and 
being inherited at a correspondingly late age,— the fore-limbs in the em- 
bryos of the several descendants of the parent species will still resemble each 
other closely, for they will not have been modified. But in each individual 
new species the embryonic fore-limbs will differ greatly from the fore-limbs 
in the mature animal ; the limbs in the Utter having undergone much modi- 
fication at a rather late period of life, and having thus been converted into 
bands, paddles or wings." He then inclines to assign this change to the ne- 
cessity of external circumstance. But such modification must be the same in 
kind ai« others, which the same hypothesis must explain, and of which the 
same author remarks (p. 382) : ** We cannot, for instance, suppose that in the 
embryos of the Vertebrata the peculiar loop-like course of the arteries near 
the branchial slits arc related to similar conditions in the young mammal, 
which is nourished in the womb of its mothrr, in the egg of the bird which is 
batched in a nest, and in the spawn of a frog ander water. We have no more 
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** If species are so ansUble and so susceptible of mutation thronsb sncb in- 
fluences, why does tbat extinct form stand out so signallj a monomeot of 
stability? By his admirable researches and earnest wriiin^^, Darwin baa, ba* 
jond all his cotemporaries, giren an impulse to the philosophical iDTestiga- 
tion of the most backward and obscure branch of the biological sciences of 
his day ; he has laid the foundation of a great edifice; but ht need not be 
•arprised if, in the progress of erection, the superstructure is altered by bis 
•ucccssors, like the Duumo of Milan, from the Roman to a different style of 
architecture. 

*'The inferences which I draw f^om these facts are not opposed to one of 
the leading propositions of Darwin's theory. 

^' With him I have no faith in the opinion that the mammoth and other 
extinct elephants made their appearance suddenly, after the type in which 
their fossil remains are presented to us. The most rational view seems to be, 
that they are in some shape the moditied descendants of earlier progenitors. 
But if the asserted facts be correct, they seem clearly to indicate that the 
older elephants of Kurope, such as K. m e r i d i o n a 1 i s and E. a n t i q u n s, 
were not the stocks from which the later species, fi. prim igenius and E. 
africanus sprung, and that we must look elsewhere for their origin. The 
nearest atlinity, and that a very close one, of the European E. meridiona* 
1 i s, is with the miocene E. (Loxod.) planifronsof India, and of E. p r i - 
m i g c n i u s with the existing Indian species. 

** Another reflection is equally strung in my mind, that the species bj ' natu- 
ral selection,' or a process of Tariation, frum external influences, are inade- 
quate to account for the phenomena. The law of Phyllotaxis, which governs 
the evolution of leaves around the axis of a plant, is nearly as constant in 
its miinifcdtatiun as any of the physical laws connected with the material 
world.' 

/. At afftcting tpecifie eharaeiert. 

As I have hitherto attempted to prove, that the higher grade of groups, or, 
in other words, the higher grade of characters, could not have had their 
origin through natural selection alone, though admitting it as a conserving or 
restricting principle, I now come to ground where natural selection must be 
allowed full sway. The *' origin of species" is not the object of this essay, 
as a greater has gone before me, and has done a great deal towards shuwiog 
that a selective power, dependent on adaptation and teleological relation, has 
favored or repressed, or even called into existence, the varied peculiarities 
that rharactcrize species and races. I will therefore only refer to his well 
known wi»rks on the Origin of Species and the Modifications of Animals under 
Domestimtion. 

I may add that it is within the range of possibility that that grade or kind 
of charncters found to define ihe famiiy group, may be more or less the result 
of natural selection. 

Acceleration and retardation is also far from excluded fW)m the probable 
causes of specific characters. The species of many genera do exhibit a pro- 
portion of characters which are the successive stages of that one which pro- 
gresses farthest, as the species of Amblystoma in the position of their teeth, 
nostrils, form of Uiil and coloration ; of Hyla in form of vomerine teeth, etc. 
But the majority of specific characters are of divergent origin, — are ** mor- 
phic " as distinguished from developmental. 

k On metaphyncal tptcitt. 

One of the arguments employed against the developmental hypothesis in 
any form, is that that inherent *' potentiality " which causes that like shall al- 
ways produce like, is a metaphysical being, which cannot be transformed, and 
which holds the structure which it vivifies as a material expression or staunp 
of itself, and which therefore cannot be changed. 
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We may aho compare such extended meUmorphosei with those of coBmiea 
mattfT. Much as when, in the course of ages, a primseral Taper has in a iboit 
time <-«>ri.\p9ed l) the liquid form, or as when the Tast of liquid in tarn ba« 
•hrunk to itji solid condition: both alike for ages approaching their changt, 
jet stAiionarj in external relations till the moment of transition has arrired. 

The following are the zoological reUtions of the groups already compared : 

The mort generalized group of fishes of the Regio Neotroptca is that of 
Chardt in<i. Its type, in respect to fin structure, which is common to all the 
Halacoptcrygians, is that of an undereloped stage of the Acanthopterygiaot, 
the adipo-*c fin being an undeveloped cartilaginous fin and the cartilaginoat 
fin an iinileveloped spinous fin.* It may be said to be the highest among 
MalacoitttTygians if we look to the complete oviducts, operrula, jaws, etc., 
but it \* the lowest as removed farthest from the extreme of Malacopterygiaa 
peculiuritios, as being most generalized or embracing representatives of all 
the rest, and approaching nearest the types of the past — the Ganoids. For 
example. Butyrinus and Vastre^ may be compared with Amia. The fansiljU 
distributed chiefly in the Southern Hemisphere. 

The genus Uresiias, which Agassiz says is characterized by a featare which 
exists ill the immature state of all other Cyprinodonts, — the absence of ven- 
tral fins, — i."* only found in the Neotropical region. 

Of the venomous serpents, the inferior group, the Proteroglypha, belong to 
the Southern Hemi:>phere, and the Australian and Neotropical regions al- 
most exclusively embrace by far the greater proportion., Aostralia con- 
tains none other. 

The I;ruaniiin lizards are lower than the Acrodont, exhibiting a larval type 
of dentition, and one characteristic of all lower Sauria and Batrachia. The 
only arrodont type of Ophio.saura (Trogonophis) is Old World. 

The New World Teidu; have not the extent of ossified temporal roof that 
their r«-preseniHiives. the Old World Lacertido^ have. So the chiefly Neo- 
tropical AiiguidiL' have the tongue partly of papillose type of their Old World 
repreaeiitaiivos, the Zonuridw, and partly the smooth or scaly type of the 
cosmopolite Sfincida', which are inferior to them. 

The -ti;ike-like forms of the families of the Lacertilia Leptoglossa greatly 
predominate in the Southern Hemisphere; also those with undeveloped pal- 
pebrx. 

The Nfotropical type of Testudinata is quite coincident with the family 
Charariijjdif in relations. It is. like it, largely distributed over the Southern 
Uemir-j'lii re. and like it may be regarded, in respect to its pelvic pecularitiei, 
as hinder than the remaining types, but in its generalized character and re- 
lationship to the pai>t periods may be called lower. 

The Neritrnpicnl type of Batrachia Anura, that is the Arcifera, is lower in 
devi'lopuiental characters than the opjiosied series, the Raniformia; nuch of 
the lait*r ii<4 are found in its limit.** partake in some wayof larval incomplete- 
ness. The Ar« ifera are »hiefly di.^tribuled elsewhere in Australia, where 
no lUiiit'orniia exi.-tt.f Those genera of Old World Raniformia of the lowest 
or toothle.<is group, which display the least development of the cranial bones, 
as Hrachymerus and Breviceps, are of the Southern Hemisphere — South 
African. 

The I'ullastrine birds are a generalized group, inferior to the group op- 



• KtpT ("• *— r >U'n iViAU -i^r KloM-sen. 

t Thi" Fu'-ntmi* hf.jttr liruv wiHilii a|tp*>ar !•» U* an ex^optlon, wore it«» n«»n«»ric and sulw 
or«linat«- i»t!!iiitw« truly re|.ri'-i«nt«'ii t.y it-* narn**. I liarc **xaniiut>il lh«» iyj»« -[i^riincn 
thrt^iich Mi<- klri<iri^— • 'if I»(. (lonthi-r. and ran «tHte that it \» ni>r an Ixalu* i •• t:^nrmtt\ 
mod «I<H— n«.i r»nii h»»l..Tiit lo ttir Kaniformia, »»ut \n an Amfpr of tht* family Hyliitii«. If 
It U> Tiot .-i > 'iitiK <'«1 t'tiit.i <»r Hylu. it will U> a I{\l«<lla near the II. c.i rn<*a tyiMi. 

ituntfi'-r *i itei tlijit llylorana ♦'rytlir:*«'H h^i* l«c<»n found at ihi» extreme n<>nh«m 
point <'.i{>«» \ ork— <if \-i'*trHli:i. If til. the eaae lA (larallel to Uiv occurroitfv of th« Hant- 
lonn Kitttula in ni>rtheri> 8<*uth Aineii<-a. 
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lory of Palestine. Of these 230 were land and 92 water birda,i. e., KaUtoret and 
the wad'iDg Cursores. Of the 230, 79 are comtnon to the British IsUadSt aod 
36 of them are found in China, but a small proportion extending their range 
to both these extremes. Of the water birds, which are alwajs more widelj 
distributed, 55 of the 92 are British and 57 Chinese. Twentj-seren appear to 
be confined tu Palestine and to the immediately adjacent coantrj ; the largest 
of these is a crow. 

Taking the 230 land birds at a glance, we find the atter absence of so manj 
of the well known forms that cnliTcn our grounds and forests. The absence 
of Tana^^ridie and Icteridie changes the aspect of the bird-faana at once. 
What have we here then of nine-quilled Oscines to enliren the meadows like 
our swarms of blackbirds, or fill the tree tops and thickets with flatted like 
our wood warblers? Nothing ; for the twentj-four species of finches. Fnn- 
gillidic, will but balance our own, though the genera are all different hot 
four, and thejr the most weaklj represented bj species. We most li»ok to 
the higher series, the ten-quilled song birds, for the missing rank and file. 
While a much larger extent of the Kastern United States possesses fifty 
species of these types, the little Palestine has already famished a list of one 
hundred and twenty-eight. 

First, of the crows, which verge nearest Icterida> by the starlings, we hare 
13 species again^^t five in our district of the United States, and not lesa than 
•even uf the type genus CorTus. to our one common and two rare. Of these, 
two are of the lar;^er species, the ravens. If we turn to the cheerful larks, 
we find the proportion again the same; fifteen species for Palestine and one 
for the whole United States. One congener of our species occurs there ; the 
other genera call to mind the African Deserts and Russian Steppes. Mot*- 
cillidie, again, ten to one against uur fauna. Wr hate two Tanagridsr to 
imitate them, be.*«ide the true relative. In swallows we are about equal, and 
in the forest-hauntintr Paridie — titmice and wrens — we exceed « little: but 
the comparison ofSylriidie and Turdidse is most strrking. These highest of 
the bird series, especially made to gladden man's haunts with song, eiceed 
in number all the other ten-quilled O^cines together inhabiting Palestine, 
Amounting to seventy-five species. In our corresponding region of the United 
Slates nineteen species is the quantanu It is true no mocking birdorwooil- 
robin is known away from our shores, but Palestine has the nightingale, the 
black-cap and the true warblers or Sylvias, which, while they glean from 
shrub and tree their smallest insect enemies, as do our equally numerous 
small Tanagrida', have much louder and sweeter voices. 

Our Solitary blue-bird represents the long-winged Turdidw; in the Holy 
Land there are twenty species corresponding, though none are of our geuus. 
There are indeed but three genera of these two families common to both 
couatries. One of the^e, Lanius, the butcher-bird, occurs here in one new 
species, in I*alestine in six. 

Turning now to a lower series, we look in vain for Clamatorial perchers ; 
thai series which gives us the fierce king-bird and querulous pewee, and 
which peoples South America with thrush and warbler, and shrike and tree* 
creeper. 

' * In taking a ha/ty glance over the lower groups, where the carotid arteries 
begin to be double, as the Syndactyli, we find Palestine too far from the 
tropics to preient us with much array ; but in the related lygodactyles our 
furest-rrowned continent mu«t claim great pree:ninence. It hits but n solitary 
Picuit, while we have eight in the immediate neighborhood of lat. 4*)^, in 
our Eastern States. 

I will close with the birds of prey. Four swamp-hawks, eleven species of 
falcons, four kite«, and eight native eagles, form a list unequalled in the annals 
of nobility by any land. There are together thirty-one species of Falconida, 
and of Vultures, four. The eagles appear to be all common, among them 

[Oct 



NATURAL SCIENCES OF PHILADELPHIA. 297 

the most magnificent birds of prej, the imperial and golden species of these 
creatures. 

To the ornithologist acquainted with the fauna of North America, it will 
thus be readily perceived that, in comparison, the ornis, just exnmined, pos- 
sesses more numerous representatives of the higher groups of the birds, and 
among lower groups possesses chiefij those of superior grade, or lacks them 
altogether. Let us, however, compare it with that of Central America, where 
varied surface and temperature offer even greater opportunity for variety, 
within quite as restricted an area. 

The bird fauna has been found by Messrs. Sclater and Salvin to embrace 
aboat 385 species, which is 63 more than were mentioned to occur in Pales- 
tine,*^ which is open on three sides to the great contnient. Eighty of 348 land 
birds are characteristic of Central America; and those which find their kin 
limited to the Isthmus and adjoining regions of New Grenada and Equador, 
amoant to about seventy-five more. Twenty-seven is the number not known to 
extend beyond the boundaries of Palestine ; as to the Middle States of our 
Uoion, not one species has been shown to be restricted within such narrow 
limits. 

A single species occurs in Europe ; this is the fish-hawk, an animal which 
combines the cosmopolite habit of the sea-bird with the powerful flight of 
the bird of prey. This is also the only species common to the Panama and 
Palestine catalogues. 

The birds of prey are numerous, — twenty-nine species. Among these there 
is no true eagle or falcm, and of the nineteen genera but four belong to the 
fauna of the Holy Land. There is but one species to represent the great 
grouse family, but, instead, three familiea of their South American imitators, 
the PuUastrae, instead of the one — that of the Pigeons — slimly represented in 
Palestine, and in North America as well. 

Coming to the closer test of superiority, the Passeres, — those delicate 
creatures, apparently so dependent on those laws which govern increase and 
provision, and so affected by the changes that man works in the face of 
nature, — what do we find? We count 106 distinct species. There are none 
in Palestine. Of songsters, the Oscines, ninety-six species await man's con- 
qaest of the wilderness, to increase in numbers and to display their gifts, 
while Palestine rejoices in a whole army of them. But the contrast is more 
remarkable if we analyze these forms. Of the Isthmian Oscines, seventeen 
only hold the first rank, by virtae of their additional, the tenth primar. 
quill, while this feature marks one hundred and twenty-eight species of 
Palestine. As we rapidly follow the line to the point where its extreme is 
manifested, in the family of the Thrushes or Turdidx, Panama is left but two 
solitary pioneers of these songsters of the North, while seventy- five species 
represent the family in Palestine. 

The comparison between different fauna; exhibits an apparent gradation in 
some other groups equally curious. Thus the true Cyprinidse in the Pala;- 
arctic region reach a great development, and produce the highest number of 
teeth on their pharyngeal jaws known, as well as attains the greatest bulk 
and importance. The number of these teeth is usually seven to five in the 
inner row ; only two or three genera exhibit only four on both. In the Ne- 
arctic region the number of teeth is almost always 4 — 4, more rarely 4 — 5, 
and very seldom as high as 5 — 5. The species of ihe family are excessively 
numerous, but are, wiih scarcely any exception, of small size and weak organ- 
ism. These statements apply to those of the eastern district of the region 
between the Rocky Mountains and the Atlantic. Similar types occur in the 
northern region of the Neotropical, — Mexico, but in no great numbers, but 
with them the lowest form of the family, — viz., Graodus Giinther. This 
form has no teeth whatever on the pharyngeal jaws. Further south the 
family disappears, its place being supplied by the generalized family of 
Characinidae. 
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I have ftlready alladed to the great variety of the hlphcft or pentameroos 
carnivorous beetles in the Palaparctic Jlef^ion. They are extremely abandant 
in the Nearclic, while the intermediate territory, the Sonoran and Mexican 
■ub-districts, are the head-quarters of the next lower form, the Tenebrionid«, 
which have the tarsal joints 4 — 5. These gire place in the Neotropical to the 
multitudes of the still lower series, — those with the joints 4 — 4 and 3 — 3, — 
Tetramera and Trimera. 

The preceding comparisons indicate that an inherent difference between the 
types of a continent exists at the present time, though the difference is foh- 
ordinatc<l to a universal distribution of the higher groups througbont the 
earth. Has this state of things existed for any long period, or is it a restilt of 
different progress in the same group since the human period? This brings us 
necessarily to a consideration of the truths of palaontology. especially of the 
last periods, which have been already urged by Darwin. Thus the present 
fauna of Australia was preceded in the postplioccne and pliocene by foims 
possessing similar peculiarities, and belonging to the same classes. That i« 
by herbivorous and carnivorous marsupials and monotreraes, and by Varanid 
8auria, all of greater size than their predecessors. 

The same fact is well known of the Neotropical region, its present peculiar 
Edentata having been preceded by giants of the same type in the postpliocenc 
and pliocene. 

In the Nearctic region peculiar existing genera, as Procyon, Alces, Castor, 
Bos, Sciurus, Arctomys, Lepus. Ovibos. Sorex, Mephitis, Felis, Ursus, Meni>- 
poma, Aspidonectcs, Crotalus, are represented by postplioccne fossils. 

Tbe same occtirs in the later Paljearclic formations, where Orvus. Bof. 
Canis, Mustelidie, Insectivora. Vipera, Alytes, Triton, etc.. are allietl predecei- 
sors of existing types. In the I*ala*otropical area a wonderful development 
of Elephas and CJavialis preceded the same types of the present. 

Prior to these fauna^ another state of things has, however, existed. Norh 
America has witnessed a withdrawal of a Neotropical fatina, and the Pal.r- 
arctic the retreat of an Ethiopian type. During the postplioccne in Nor.h 
America. Neotropical genera were to Nearctic as 12 to 20, as the record n«»w 
stamis. In the pliocene beds of Pikeimi ((»reece) antelopes, giraffes, rhinoce- 
ros, hippopotamus, huge nianis,* monkevs, monitors, and other genera and 
species of African relationship arc the prevailing forms. 

Still earlier, a strong mingling of Nearctic, and more of Neotropical type*, 
abounded in the Palieurctic. The genera Chelydra. Andrias, Podocne mif.! 
Platemys, faviitorm, Psammorycti<l and llesperomys-like Rodentia, Opossums, 
and H«ccoon-like Carnivora. 

We have, then, three important terms from which to derive a theory of ih»* 
creation : 1, the exi«itiiig six faunfe bear in nniny of their parts developmental 
relatioij.«i to <»ne juuttlier : 2, thev w ere !»rece<lcd immediately bv fauna? similar 
t(» them in eueh case, but more rcuiotelv bv fauna* like that now next low»-r. 

Vn the whole, there cm be no doubt of the truth of the generali/.«tit»n. l-t. 
That tftt' Snuthrrn Jltminphrrr m o (futlnijic fhnjf h^hind thf Surtht^rn fit ttnsfherr i% 
pro</rrff. on account ( 1 ) of its perfection in types extinct in the Northern, and 
(2) inferiority in moderti types jirevaletit in the Northern. 

In order, however to denionstrute this point more fully, let us examine to 
what extent the higher types e\i>t in the Southern, and lower or ancient in 
the Northern. 

The Percoid fishes and their allies have Australian and South American 
representatives in their fresh waters, but they are as mere outliers of the 
great mn<n in the Northern Hemisphere. The higher type of venomous ser- 
pent* ( '^olen<»gly[diiii oeeur in both the .Ethiopinn and Neotropical region*, 
but they pref»onderate in the N(»rihern Hemisphere. The higher group of the 
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Saurians (the Acrodonta) abounds in the Ethiopian and Australian regions ; 
they are as abundant in the Indian and Palaearctic regions of the Northern 
Hemisphere. In the Southern also, by Uromastix and the Rhynocephalia, 
they approach nearest the ancient types of the Dicynodontia and the Croco- 
dilia. Lacertidffi, and not Teidae, occur in the -Ethiopian, but they are but a 
proportion of the whole, which chiefly exists in the Nearctic. 

Raniform and not Arciferous Anura populate South Africa; they, however, 
form but a small proportion compared with the great series of the Nearctic, 
Palaearctic and Palaeotropical regions. It is, however, superior in Anura to 
the Nearctic, taken by itself. 

Rasorial birds and not Pullastrae are the food species of South Africa ; but 
they do not compare in abundance or size with those of the three regions just 
mentioned. 

Moreover, but few Clamatores exist in either Australia or Ethiopia. The 
Oscine types are abundant, nevertheless they cannot be compared in abundance 
with those of the northern regions. It must also be remembered that the mi- 
gratory capabilities of birds render them less expressive of the true nature of 
any fauna. 

The higher family of the Quadrumana, the Simiidae, replaces in Africa the 
Cebidae of the Neotropical ; they are, however, most abundant in the Palaeo- 
tropical region, in the other hemisphere. 

There are two ancient or inferior types of the Northern Hemisphere: first, 
its Ganoid fishes, the Sturgeons of the Nearctic and Palaearctic, and the Gars 
of the Nearctic. The latter only have representatives in the Southern Hemi- 
sphere, Polypterus and Calamoichthys in Africa, and so may be said to be 
equally distributed ; but the former are confined to the north. We do not 
know, however, whether they are of a modern or an ancient type, nor do we 
know of extinct sturgeons in the Southern Hemisphere. Indeed, the Ganoid 
series is not well defined or known as yet. If, as Agassiz states, the Siluroids 
pertain to it, it is cosmopolitan, though least represented in the Palaearciic. 

Second, the Tailed or Urodele Batrachia. This order, entirely characteristic 
of the Northern Hemisphere, is a group which combines characters of Anura 
with those of the ancient forms, and possesses in its Nearctic types many of 
low development. The Gymnophidia of the Southern Hemisphere cannot be 
considered inferior to them. In the possession of this group the Northern 
Hemisphere presents its first element of inferiority. 

The preceding comparisons indicate also the relations of the regions proper 
to each other. It is obvious enough that the Ethiopian is much superior 
to the two others of the Southern Hemisphere. As to the Australian and Neo- 
tropical, the former must still be regarded as probably the most ancient, though 
possessing at the same time a much stronger admixture of northern forms. I 
have already presented the relations, with the inferior forms of each, thus :* 

R. Aus trails. — Inferior in Monotrematous and Marsupial Mammalia, Pul- 
lastriform and Struthious Birds, Serpentiform Pleurodont Lacertilia, 
Arciferous Batrachia, Plcurodire Tortoises, its Elapid venomous snakes, 
and the whole Flora, according to linger. 

R. Neo tropica . — Marsupial and Edentate Mammalia, Inferior Rodentia and 
Quadrumana, Pleurodire Tortoises, Pleurodont Lacertilia, Arciferous Ba- 
trachia, Clamatorial and Pullastriform Birds, Characin and Erythrinid 
Malacopterigii. 

Conclusions, 

The following maybe looked upon as conclusions which have been indicated 
in the preceding pages : 
I. Species have developed from preexistent species by an inherent tendency 

* Journ. Acad. Nat. Sci. Philada. 18GC, loy. 
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to variation, and have been preserved in fi^iven directions and repressed in 
others, by the operation of the law of Natural Selection, f Darwin.) 

II. Genera have been produced by a system of retardation or acceleration 
in the development of individuals ; the former on pre^stablisbed, the latter on 
preconceived lines of direction. Or, in other words, that while natare's series 
have been projected in accordance with the law of acceleration and retardation, 
they have been limited, modified, and terminated by the law of natural selec- 
tion, which may itself have operated in part by the same law. 

III. The processes of development of specific and (^neric characters hare 
not proceeded ^ort fxiMti, transitions of the one kind not being synchronoos 
with transitions of the other ; and that, therefore, species may be transferred 
from one ^enus to another without losing their specific characters, and genera 
from order to order without losing their generic characters. 

IV. And as the heterologous terms of the peculiar homologous gronps pre- 
hent an '* inexact parullelism " with each other ; and as types related by ineiact 
parallelism are each among themselves exact parallels in separate series, whose 
earliest members present "exact parallelism" with each other, it follows — 

V. That the heterologous terms or genera in the later series are modified 
descendants of those of the earlier series; in other words, that certain groups 
higher than genera are produced from others of similar high value by ** descent 
with modification." 

VI. That the result of such successional metamorphoses will be expressed 
in geologic history by more or less abrupt transitionSi or expression points, 
rather than by uniformly gradual successions. 

Of course, under the conclusion stated in Proposition II, the genns Homo 
has been <leveloped b\ the modification of some preexistent genus. All his 
traits which are merely functional have, as a consequence, been produced 
during the process. Those traits which are not functional, but spiritual, are 
of course amenable to a diflferent class of laws, which belong to the province 
of religion. 



Variations in Tazodium and Pians. 
BY THOMAS MEEHAN. 

In some remarks before the Academy on July 14th, in reference to adnation 
in the leaves of Conifera*, I said that the power to branch was the test of vigor: 
and with increased vigor came proportionately the power of adnation. I 
pointed out that this was the universal law through all Conifene, so far as I 
hud bi-cn able to examine them : and that it fully accounted for the specific 
itientity of many forms supposed to be distinct. 1 went so far as to suggest 
that TdToiium di^tirhnm. Kirhard, an«i (tli/ploMfrohut sinensis, Endl., were no 
doubt tlw same thing, because the only difference between the growing plants 
was in the different degrees of adnation in their foliage; and because with 
this atlnation was the increased power to branch observed in all other casef. 
The two points, going along together, seemed to indicate that this could not 
be a solitary exception to so clearly marked a law. I exhibited specimens 
taken from Tazodium, and from (Mit/ptostrohui, showing the approach of the 
two in the manner the theory indicated. 

Since then some new facts have come before me confirming this view in a 
reinarkHblc manner. On the nursery grounds of Mr. Robert Uuist, of the 
Darby Kdad. near Pl:iladcl[»hia, are a few trees which I supposed to be the 
frtypfoftrohu*, hut which Mr. Buist assured me were many years ago, selected 
by him from a bed of some thousand Tazodium on account of their peculiar 
appearance. I exhibit specimens from eleven different trees. It will be seen 
the suppression of the leaf blades or adnation is in exact proportion to ^igor, 
or the power of forming branchlets, and with this increased vigor the Taz*Mih- 
um become (rli/pfottrobnf, so far as any comparison of leaves and branches 
can identilv anvthing. 
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At the conclusion of my paper on the laws of adnaiion^ read before the 
meeting of the American Association for the Advancement of Science, at 
Chicago, Dr. J. S. Newberry kindly pointed out that, in a fossil state, Glyp- 
tottrobtu and Taxodium were often found side by side, but always with so much 
difference between the scales of the cones that, while assenting to the general 
principles of the paper, he could not regard these two plants identical. As 
cones are nothing more than metamorphosed stems and branches, it is not sur- 
prising that the sames laws of adnation which might operate in mailing the Taxo- 
dium Olffptoatrobiu, and which make them look so very distinct in the different 
stages of adnation, should also operate on the fruit, and make it appear, when 
at the widest point of divergence, as really different. It should in fact do so, 
and instead of the differences in the cones of these fossils being any proof of 
their specific distinctness, it must be received as a natural sequence of the law 
I would evolve. 

The specimens I now exhibit show at any rate that the two plants are identi- 
cally the same. This granted, it completely refutes the generally received 
theory, that no one species of Conifers inhabits at once the eastern and western 
worlds. 

In my paper on variations in Epigxa repennj presented for publication last 
May, I endeavored to show that *' cultivation " and ** external circumstances " 
would not account for variations in form to the extent they usually received 
credit for; but that there was rather a regular principle of growth in form, as 
well as in substance, independent of outward agencies, which agencies were 
calculated quite as much to preserve as to originate the growing forms. 

Those accustomed to study chiefly from herbaria, and little from living spe- 
cimens, have no idea of the great variations from one type which many species 
present. These comparative differences are often so insensibly blended, that 
it is only when we meet with some very extreme forms that they attract our 
attention, and then only to note their extreme differences. Even when noted 
they are contemned as obstructing classification, rather than welcomed as 
invaluable aids in resolving the laws of form. 

In a recent review of part 16 of Decandolle^s Prodromus^ which has lately ap- 
peared, with the Coniferse by Prof Parlatore, the reviewer says : "It must be 
clear to every one that a great number of so-called species are varieties of one 
strain, doubtless produced by localization in different climatal or natural conditionsJ*^ 
{Gardener's Chronicle^ page 922, 1868.) As this review is understood to be by 
one who is himself known as a describer of many Coniferse, which are doubt- 
less varieties of one strain, it may be worth while to point out, in some Coni- 
fers, that neither climatal nor any external condition has as much to do with 
variation in form as an innate power of development, independent of either 
climatal or local causes. 

In one of our commonest pines — Pinus inops — a very careful comparative ex- 
amination will show scarcely any two trees to be exactly alike ; the habits of 
the tree, the shade of color, or the length of the leaves, the size or form of the 
cone, the scales, or the seeds — in some one point a difference may be found 
which can easily be described in words. When extremes are brought together 
the differences are quite as great as characterize different species. By descrip- 
tions alone they would be fairly entitled to rank as distinct. The mind fails 
to unite them. It is only the educated eye which perceives their identity. I 
exhibit two cones from two trees growing on the banks of the Susquehanna, 
near Harrisburg. One is very long and narrow — three and a half inches in 
length, by only three-fourths of an inch wide at the base, and the scarcely 
projecting scales barely spinescent, the other nearly as wide, but only 
half {he length, and with strongly projecting scales and spines. Unless 
with previous acquaintance of Pinus inops in its natural places of growth, a 
botanist might well be pardoned for considering these distinct species, yet with 
the multitude of intermediate forms, all under the same external conditions, 
how can any '< localizations " account for the varieties ? I have the same ex- 
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perience with Pinu* rigida and P. pungent ; and it is doubilets trae of other 
species. 

I have noted some interesting Tariations in PinuM Bnnkfiana, which in tome 
way do peem to be connected with location, althoufrh I hare no dooht that 
aj^es of geographical travel from a central point conjoined with the principle of 
inheritance, might find the natural inherent laws of TariatioD sufficient to 
account for them. Dr. Gray says, in the last edition of his Manual ef Botanr, 
it is a shrub or low tree 5 to 20 feet high, giving N. Maine, N. Michigan and 
Wisconsin, and northward as the localities. I did not collect in northern 
Illinois, but friends tell me it grows some thirty miles from Chicago, only as 
a bush. Michaux observes that in Labrador it shows signs of decrepid old ag« 
at 3 feet, and in no part of America did he find it over 10 feet. Dr. Richardson, 
in Franklin's narrative of a journey to the shores of the Polar Seas in 1819 — 
1822. describes it as 40 feet high in favorable situations, but the diameter of 
its trunk was greater in proportion to its height than in any other pines of the 
country. Douglass found it to have longer leaves on the Rocky Mountains 
than elsewhere. In company with Mr. Wm. Canby, I had the opportunity of 
examining large forests of them growing on the neck of land between Escan- 
auba. on Lake Michigan, and Marquette, on Lake Superior, where we found 
them just the reverse of Dr. Richardson's experience. Here they were more 
slender in proportion to their height, not only than any pine of the coantry, hut 
probably than any pine elsewhere. Most of the trees were from 30 to 40 feet 
high, remarkably straight, but only from 6 to 12 inches in diameter. We 
roughly measured one at Escanauba which was about twenty inches in diame- 
ter, and perhaps sixty feet high, little shorter than in fact a Terr fine Pntut 
resino»a, about two and a half feet through, growing near it. 

Now these variations have relation to only one particular, that of size ; there 
would no doubt be found others in many respects ; but even in this one 
character no theory of climate or soil will account for them. If a low tem- 
perature dwarfs the Labrador specimens, what is to account for the small 
bushes in Illinois or southern Wisconsin, in lat. 42^? And again, why are 
these latter in the rich soils of this district so small in comparison with the 
almost timber trees of a few hundred miles farther north, and in which if 
usually considered the poorest land of the north-west ? Soil and climate may 
have some influence in aiding variation, but facts show the origin is deeper 
than these, namely, a native power to change, kept in check only by inheri- 
tance and perhaps external circumstances. 

1 have heretofore reported Ptnut pynfjmt as growing at Port Clinton : I find 
it now abundantly on the hills about Ilarrisbnrg ; so it may be set down as 
native to the whole interior of the Estate of Peuutiylvania. 



.Vol'. 3(/. 1868. 

Tlie President, Dk. Hays, in the Chair. 

Forty two menjbers pres^ent. 

The f'ollowinjj |m|>er was presented for publieation : 
Sixlli Contrihulion to tlie Ilerpelologyot' Tropical Ameriea. By 
P2dw. I). C'oj>e. 

l>r. L«-i«l\ ijilltd nttftition to two sinjrulnr spccimtiis presented thi? evening 
bv Mr. I.atultorn.. Tlit-v urrr obtniiud lV(»m tht* Huronian slalts ntar the 
Palbf* nf'St. Loui- liivi r. nortlMrn MiniM!S()!rt. They bear a strong likniiv-* to 
l.'ir^rc rjiprolitf > partially iiiiltiMldt .j in porliiuis of rslate. They not <u>l\ hav«» 
till' u>ual form ut ropioljtt.*. thoii^'h tiatttiitM!. Imt have hu appamit spiral 
arrati^MUHMM. T.iki n from the >iir!aci' slati'. ilje Itodic:*, whert' f\p«»>»Mi i.» the 
air have l-een more r«a<lily tin omj ose«l than the Anlv. A broken i:urlaor ix- 
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hibits a more distinct crjpto-crjstalline appearance than exists in the slate. 
Suspecting that they possibly might be of the nature of coprolites, Dr. L. had 
desired Dr. Genth to analyze pai*t of one. The result was carb. lime 36*5, silica 
and silicates 59-1, oxide of iron, alumina, etc., 4-4. Though not of vertebrate 
origin, they may perhaps have been the excrement of some huge invertebrate, 
which, with all others of the time, are now totally obliterated. 

Dr. Leidy further remarked that it was well known that iridescent hues from 
the surfaces of bodies, independent of thin films, were usually due to aminute 
striation or parallelism in the arrangement of the elements of structure. Thus 
is produced the iridescence upon the wings of the house fly and many other 
insects, that of muscular and tendinous fibres, of pearl shells, artificially ruled 
surfaces, etc. He has repeatedly observed that the iridescence on the surface 
of waters was due to the same cause, through myriads of vibrios and bacteria. 
Under the circumstances he was surprised that authors continue to repeat that 
the phenomenon of the beautiful play of colors in the precious opal has not 
been, satisfactorily explained. It is evidently due to a regular striated condi- 
tion of the structure, readily observed by the microscope. The striae upon 
brilliant facets examined in a number of opals appear to be about 6000 to the 
inch. The striai are probably the pores to which Brewster alludes as being 
the cause of the coloration of the opal. The brilliancy of labradorite is also 
due to a regular parallelism in the arrangement of elements of structure. 



Nov. 10th, 
The President, Dr. Hays, in the Chair. 

Forty-two members present. 



Nov, nth. 
The President, Dr. Hays, in the Chair. 

Twenty-five members present. 

Mr. R. P. Stevens made the following remarks on the geology and 
mineralogy of Venezuela : 

Observations made by my party extend two hundred and fifty miles up the 
Orinoco river from the city of Bolivar, or five hundred from its mouth, and in 
three directions southwards one hundred and fifty to two hundred miles. In 
the hydrographical basin of the Orinoco we have seen no other rock than 
gneiss, gneissoid schists, granite, and other crystalline rocks. The gneiss is 
granular and lamellar. Its minerals are magnetic iron ore, cupriferous ores, 
argentiferous galena, and, very sparingly, gold. 

We have been able to make out two distinct systems of elevation in this 
basin; one running N. and S., the other W. N. W. and E. S. E. The former 
is a low ridge of black, shining, lamellar gneiss, forming a low divide between 
the Caroni river and the affluents of the Yuruary, or the line of demarcation 
between the hydrographical basins of the Orinoco and the Essequibo on the 
west. 

Upon the flanks of these rocks abut the gneiss of the Imitaca Mountains, 
which forms the divide between these two basins on the north. 

The remaining system of elevation runs N. E. and S. \V., and corresponds 
with that of the Appalachian system of the United States. 

This system is confined, so far as our observations have seen, to the basin of 
the Essequibo. The rocks elevated by this system are talcose, with quartz 
veins, quartzite, porphyry, brecciated schists, and aluminous rock of a bluish 
color, locally known as " bluestone." 
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The basin of the Essequibo is about 900 miles long^ N. and S., and 600 E. 
and W. It is the true auriferous field of Venezuela. 

Fragmentary knowledge comes in from all known portions of it, showing all 
its mountains to be gold-bearing. 

In the valley of the Mocupio, a small and in8igni6cant tribntArr of the 
Vuruary, the greatest amount of exploration has been done. Here has been 
developed two systems of veius ; one running N. E. and S. W. corresponding 
with the strike of elevation ; the other E. and W., corresponding with the 
strike of talcose rock. 

On the method of the formation of gold in the veins, the following obt«rr»- 
tions have been made : 

Ftrtt. Show^ing that gold must have been placed in the veins at the tame 
time with the quartz matrix, and that these were deposited pari jnimii on both 
walls of the vein. 

Second. Observations show that gold has been redisposed on 6tsure walls of 
the quartz. 

Third. Observations show that gold has been mechanically mixed with the 
sulphuret of iron, and that these depositions were made simultaneously with 
the quartz. 

The best known portion of the new gold fields of Yuayana are situated in 
the canton of Yuruary (formerly a portion of the canton of Upatee), in lat. 
7® 20'' N., snd long. 65° W. from Greenwich ; about 100 miles south from the 
island of Fiacoa. iu the Orinoco river, and 200 miles south-east from Bolivar, 
over the great plains of Venezuela. 



Nov, 2ith. 
The President, Dr. Hays, in the Chair. 

Thirty-two members present. 

The chairman of the Curators announced that B. Waterhouse 
Hawkins, F. G. 8., had presented to the Academy a restored skele- 
ton of the Hadrosaurus Foulkii, on which the following resolutions 
were offered and adopted : 

Reiolved, That the Academy entertain a deep sense of obligation to Mr. Haw- 
kins for his valuable donation of a restored skeleton of Hadrosaurus Foulkii, — 
a gift which will constitute an especial attraction and a prominent object of 
interest in uur museum. 

Retolved, Thnt the profound pala^ontological knowledge, artistic skill and 
patient industry displayed by Mr. Hawkins in reconstructing from some frag- 
mentary remains this huge creature of a former geological period, has gained 
for him our respect and admiration, while his invariable courtesy and freedom 
in imparting knowledge has secured our highest regards. 

Rrtolved, That the Academy fully appreciate the great value of the efforts he 
is making to popularize science ; efforts, the importance of which cannot be 
too highly estimated. They will tend to benefit the community by expanding 
the minds of the ma.<ises, and by furnishing to them higher and more ennobling 
subjects for thought than can be afforded by the common pursuits of every-day 
life. He will also a«ivance science by increasing the number of those who can 
appreciate the labors of men of science, sympathise iu their labors, and secure 
for them ohjects of interest which would be thrown aside or destroved bv the 
ignorant. 

RtMolrtd, That the Academy tender to Mr. Hawkins its best wishes for his 
health, happitiess and prosperity. 

The following gentlemen were elected members: Wm. M. Dar- 
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lingtoD, Emil Fischer, M.D., Isaac C. Price, Jos. G. Kichardson, 
M.D., M. W. McAllister. 

Prof. H. J. Clark was elected a correspondent. 

On favorable report of the Committee, the following paper was 
ordered to be published : 

Sixth Contribution to the HEBPETOLOOT of Tropical America. 

BY EDWARD D. COPE, A.M. 

LoxoPHOLis RuoiCKPS Cope, gen. et sp. nov. 

Fam. Ecpleopodidse. The scales imbricate, arranged in oblique rows or 
qaincuDciallj ; the exposed portion triangular, strongly keeled. Prefrontals, 
frontoparietals, parietals and interparietal plates distinct. Lateral and gular 
scales like dorsal ; yentral broad, smooth ; no gular collar, no lateral fold. 
Toes 5 — 6, all unguiculate. ? Femoral pores. Eyelid with transparent disc. 

This genus differs from Cercosaura only in the squamation, which is of a 
character entirely different from that of any other genus of the group except 
Tretioscincus Cope, where the scales are also arranged after the type of the 
Scincidae. 

Char, tpeeifiewi, — Tail moderately long, limbs well developed. Canthus ros- 
tralis a right angle, lores straight, top of head flat. Two loreals or preoculars 
between nasal and eye. Four superciliaries. Four supraorbitals. Intemasal 
long as broad, prefrontals largely in contact. Frontal twice as long as broad, 
angulate before and behind. Fronto-parietals and the large inter-parietal 
longer than broad; parietals rounded externally. Labials flye, long and narrow, 
third and fourth under orbit, with a narrow series of scales between. Inferior 
labials five, narrow ; a large symphyseal; behind this a still larger mental, 
behind which follow on each side a row of three large and two small infrala- 
bials, of which the first two pairs are in contact. Temporal scales keeled. 
Auricular opening large, a half disc, the truncation behind. Twenty rows of 
lance-triangular scales on back and both sides, and four rows of smooth ab- 
dominal scales, which are broader than long. Six large preanal plates, five 
reaching the margin, the two outer narrow, the median shert. Scales of the 
limbs large-keeled. No pores on the femur in the specimen. Caudal scales 
like those of the back of Pantodactylus, — i, «., elongate parallelogrammic, in 
whorls and keeled ; keels stronger below than above. The bind limb laid for- 
wards will reach the wrist of the anterior when appressed. Inner fingers and 
toes very small; lengths of fingers 1 — 2 — 5 — 3 — 4; of toes 1 — 5 — 2 — 3—4. 

The plates of the top of the head are rugose, with longitudinal striae, which 
are not close, and more or less interrupted. 

In. Lin. 

Total length (end of tail lost) 4 5-5 

Length head to Tent 18 2 

" ** axilla 7-2 

" " ear 4 

** hind limb 6-6 

*V " foot 3-5 

•* fore limb 4-8 

Color above yellowish-brown, with a narrow blackish band on each side 
from the npper margin of the meatus to near the end of the tail A median 
pair of bands appear near the rump, and continue half the length of the tail, but 
are very indistinct. The upper and lower labial plates with a continuous 
transverse black band through the middle of each. Throat, belly and tail be- 
low unspotted, yellow. 

Habitat. — This Saurian is a native of the Magdale^a River region, New Gre- 
nada, whence it was brought by Schulte Buckow, naturalist, and presented to 
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our Museum in Philadelphia by J. Carson Brevoort. Specimens of TretioBcin- 
cus bifasciatus Dum., and Dendrobates tinctorius accompanied it. 

Gkrrhonotds adritus Cope, sp. nov. 

This species is distinguished by its strong massive head, with a series of 
elongato conic flexible processes above the auricular meatus. 

Muzzle flattened, canthus rostralis wanting. Each of the posterior pair of 
supranasals divided in two, the posterior parts on each side the rhombic inter* 
nasal. Five supraoculars and five supraorbitals ; other plates of the head nor- 
mal ; they graduate into the nuchals by three cross-rows of scales. Temples 
much swollen, but not angularly. Upper labials eight large and two small ; 
lower labials nine, with two rows of iufralabials ; the inner of four large scales, 
the third largest. Side of neck and axilla coarsely granular ; above the ear 
four long conic flexible processes, with two or three shorter below them. 
Scales of back and belly small for the genus, in sixteen longitudinal and 
twenty-six transverse series, from nape to groin. They are bony, and strongly 
but finely keeled. Ventral plates smooth, in 14 longitudinal rows. The lateral 
fold is slight, and contains about three rows of coaise granules. 

The ground color is pea-green, more or less shaded with yellow; the rugosi- 
ties of the scales everywhere black. Blackish green shades form indistinct Vs 
directed backwards on the middle of the back. Below yellowish, with dirty 
green shades. Eyelids and auriuular processes yellow. Length to vent 5 in. ; 
to axilla 2 in. ; to ear 21*5 1. ; to orbit 4*5 1. ; greatest width of head 12*5 1. 
Length fore limb 15-5 1. ; of hind limb 20 1.; of foot 10-2 L The tail is short 
(3 in. 10*2 1.), and covered with bony scales, but I am not sure it has not been 
earlv reproduced. 

This, the most singular species of the genus, is only equalled in beauty by 
the G. g r a m i n e u s m. of Mexico, which it resembles. The latter has larger 
scales, a longer muzzle, and a much more angulate temporal region; the occi- 
put is also well marked off from the nape by one projecting cross-row behind 
the postparietal, while there are three in G. au ri t u s. Finally, its post-supra- 
nasals are not divided. Both these species are allied to the G. t se nia tus 
and G. d e p p e i of Wiegmann. Gray refers the latter to a genus Abromiaj 
but a regular gradation of characters connect them with the other Gerrhonoti. 

This is one of the Reptilian forms which inhabit the vast forests of Vera 
Paz, in the neighborhood of the ancient cities of Peten and Coban. 'Museum 
Smithsonian, Henry Hague discoverer. 

HOLCOSUS BRIDGESII CopC, Sp UOV. 

This species is near the H. sexscutatus Gunther, having quite the same 
coloration, that is, dark olive, with a pale vertebral band from the end of the 
muzzle and a lateral black band from the orbit, which is white-bordered above 
and below. The superior white line is much interrupted in this species. Top 
of head brown, below uniform light green. It differs considerably in the scu- 
tellation of the head. There is a pair of confluent supra- and prenasals in 
contact medially, and these are succeeded by a pentagonal internasal, but from 
this point the S(iuamation is different; thus three plates represent each pre- 
frontal, while some eighteen take the place of the frontal. Behind this point 
they are too numerous to homologize, except that a small median occipital is 
surrounded by series of tubercular or keeled scales, which are arranged in 
curved scries running behind the occipital. The frontal scales are in tbree 
scries, two larger superciliaries which are strongly keeled, and a median flat 
row, with those of the muzzle arran<>:ed quite as in species of Anales. Supra- 
orbitals two on each side, each a half-ellipse, keeled on the inner margin, sur- 
rounded by granules except the anterior, which is in contact with the super- 
ciliaries. 

The tiiroat fold is covered with granular scales ; Giinther says H. sexscu- 
tatus has a series of shields. He also states that the hind limb extended 
only reached to the posterior margin of orbit; in the present species it reaches 
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considerably in front of the orbit. Giinther gives twenty femoral pores ; in 
the present there are twenty-four on each side. 

In other respects, as to squamation, scutellation, etc., Gunther's description 
applies to this species. See Proc. Zool. Soc. Lond. 1859. The allied H. 
septemlineatus A. Dum. differs in the less divided scales of the front, 
as well as in being seven-banded. 

This Saurian is dedicated to my friend Robert Bridges, M.D., Professor of 
Chemistry in the Philadelphia College of Pharmacy, and an active member of 
the Academy of Natural Sciences. 

The species is represented by one specimen in the Museum of the Academy. 

OPHEoifORPHUB MiMDS Cope, sp. nov. 

This is the only species of the genus which has the black annuli on red 
ground, characteristic of Erythrolamprus and other genera of American Coro- 
nellines, Elaps, etc. Its general appearance is exactly that of E. v e n u s t i s s i- 
m u s with single rings, or Ophibolus micropholis with confluent/rings. 
It agrees entirely with other species of this genus in double anal, short tail, 
diacranterian dentition and lack of scale-pores, but is slightly abnormal in the 
rudimental condition of the loreal plate ; it is on one side entirely wanting. 

Superior labials seven, eye over third and fourth, fifth largely in contact 
with j)ostoculars. First, the only one longer than high. Muzzle short, head 
slightly distinct. Internasals transverse; orbitals 1 — 2, the anterior not reach- 
ing frontal. Temporals 1 — 2. Scales in 15 series, broad as long. Frontal 
with straight sides convergent behind ; its length greater than its breadth, and 
longer than common suture of occipitals, though shorter than greatest length 
of the latter. Tail 6 8 times in total length ; t. e., 2 in. 3 1. out of 13 in. 6 I. 

General color crimson, each scale with a brown spot near its tip. Ten black 
rings of 3 and 3-5 scales in width cross the body. They are sometimes divided, 
and the halves alternate ; they are complete across the belly, but have a ten- 
dency to divide, especially the posterior. One pair of complete annuli on the 
tail, and four spots above near the tip. No black collar, chin uniform ; head 
above and spot below eye black ; plates on sides of muzzle and temples black- 
edged. 

The long posterior maxillary tooth of this species presents a singular struc- 
ture. Its section is triangular, two of the sides being shallow concave. The 
angle between these is the section of an acute posterior ridge of the tooth ; the 
anterior face of the tooth is convex. The posterior sides being slightly concave 
to the tip, in some lights suggest the presence of the groove of Erythrolamprus 
and other genera, but both are similar, and neither is a true groove. 

The habitat of this species is a mining district in the higher regions of Equa- 
dor or New Grenada, but the exact locality I cannot fix. It was found with the 
following species : Anolis f r a s e r i Gthr., Rhabdosoma microrhynchum 
Cope, Holcosus b r i d g e s i i Cope, Opheomorphus m i m u s Cope, Amphis- 
bsena fuliginosa L., Masticophis pulchriceps Cope, and Elaps saevus 
Cope. 

Specimens in Mus. Academy from Edward Day, of the Assay Department of 
Columbia College, New York. 

LioPBis PLAViTORQUKS Cope, Sp. nov. 

This is a small and aberrant species of the genus. Its peculiarity consists 
in a projecting rostral plate as in Lygophis conirostris Gthr., which is 
consequently developed on the upper aspect of the muzzle. The tail is also 
rather longer than in any other species, its length entering the total 3-2 times. 
In this it approaches Dromicus. 

Internasal plates about as long as wide ; prefrontals considerably wider than 
long. Frontal with superciliary borders each one-third the anterior suture, 
and about half the occipital ; thus the plate is very wide, with a long produced 
posterior angle. Each nasal higher than long, narrower than the loreal: latter 
higher than long, straight above, angulate below. Preocular higher than long, 
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two postocnUrs ; temporals I — 2. Superior labials sereo, all higher than long 
except the last, third and fourth hounding orbit. The eje small, papil round. 
Inferior labials seven, the fourth as long as any three others, the first well de- 
veloped behind symphyseal. Geneials short, the posterior half the length of 
the anterior, and separated bj a plate. Scales in seventeen series, rather 
broad, subequal. Gastrosteges 188; anal 1 — I; urosteges 105. Total Ungth 
17-5 inches; of tail 5 ^ inches. 

Everywhere above dark brown, except a broad yellow half collar which 
crosses the posterior half of the occipital shields and two rows of scales. Below 
dirty yellowish. 

This serpent is from the Magdalena river, New Grenada. Brought by Schalte 
Buckow, of New York. 

The physiognomy of the head of this species is somewhat like that of Oxyr- 
rhopus, though the characters are different. 

LioPHis PiRsmiLis Cope, sp. nov. 

This species is very much like the Coniophanes f i s s i d e n s Othr. in gene- 
ral appearance ; it differs generically in its uniporous scales and entire poste- 
rior maxillary tooth. It also resembles Rhadineea o b t u s a, but differs also in 
dentition and pores. The form is more like the latter than the former, as the 
head is relatively small. 

Scales in 17 rows. Frontal nearly as wide as superciliary suture; occipi- 
tals long, truncate behind; supranasals very small. Postnasal much larger 
than prenasal, loreal nearly square ; preocular one, narrow, not approaching 
frontal Two postoculars. Seven upper labials, eye over third and fourth; 
postoculars two ; temporals 1 — 2 — 3. Inferior labials seven ; post-genials 
longer than pre-genials. Gastrosteges 131 and 1 — I. Urosteges 70. 

Total length 11 in. 3 1. ; of tail 3 in. 3 1. Above light brown, with a dark 
brown band on each side, from the neck to the end of the tail, which is dark 
bordered above on the lower edge of the fourth row of scales. Labial plates 
white edged above. Belly and tail below yellow, a black dot on the edge of 
each scutum and scutellum. 

From Riode Janeiro, Brazil ; brought by the Thayer expedition. Mos. Com- 
par. Zoology, No. 43C. 

CoNOPHis PULCHIR Cope, sp. uov. 

Scales in nineteen longitudinal rows. Loreal a little longer than high; 
orbitals I — 2, temporals 2 — 3. Bfuzzle rather projecting. Head little distinct. 
Superior labials, eight, higher than long except the last, fourth and fifth form- 
ing orbit below. Gastrosteges 73, anal 1 — I ; urosteges 67. Total length 
2^ in. 3 1., of Uil 6 in. 3 1.; of gape 9*2 I. 

Six dark longitudinal bands on a light ground. First a black band along 
the middle of the first row ; second a dark brown black edged on the third and 
half the second and fourth ; third a similar broadly black margined on the 
eighth and half the seventh and ninth, separated from its fellow on the other 
side by a median stripe of only one scale in width which is black edged. Thij* 
median band disappcard un the nape, leaving a broad band to the end of the 
muzzle, extending over the occipitals and superciliaries. The lateral band ex- 
tends in like manner to the end of the muzzle including the upper edges of 
the labials. Tbroat clouded with blackish below. Belly yellow with a few 
specks on each en<l of the gastrosteges. Upper labials broadly brown edged 
below. The band:^ extend to the end of the tail. 

From near Peten, Vera Paz. Henry Hague ; Mu.^enm Smithsonian. 

This handsome species is near the C v i 1 1 a t u s Peters, but differs in many 
points of coloration, and in having one more labial shield above and below. 
From C. 1 i n e a t u 8 1). and B., it differs also very much in coloration. 

Hblicops rrnniATCH Cope, pp. nov. 
Scales iu nineteen rows, keeled anteriorly and posteriorly, lower rows smooth. 
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Two pairs geneials ; occipitals short and broad. Dark brown, with numerous 
lighter or dark gray cross bands, which are blacked edged, and extend to the 
first row of scales, and are sometimes interrupted on the vertebral line. Belly 
with a broad brownish gray band from throat to vent, the ends of the gastro- 
steges yellow, forming two bands ; a median longitudinal brown line on the 
tail. 

Tail 3*3 times in length. The plates of the head and other peculiarities are 
quite like those of H. a n g u 1 a t u s. 

From Surinam, Mus. Academy Natural Sciences. Discovered by Chas. 
Bering, M.D. 

Helicops CYCLOPS Copc, sp. nov. 

Scales in nineteen rows, strongly keeled everywhere, including the first row. 
Two pairs geneials ; occipitals short and wide, long as frontal. 

Head exceedingly short, mouth wide as the length of the rounded lip mar- 
gin. Superior labials eight, fourth scarcely entering orbit by its upper corner 
(by its whole extremity in H. a n g u 1 a t u s), the fifth, sixth and seventh nar- 
row and high. Prefrontals broad as long (much broader than long in H. a n g u- 
latus). Orbitals 1 — 2, nearly meeting below orbit. Temporals 2 | 1 | 3 
(1 I 1 I 3 in U. a n g u 1 a t u s). Loreal plate wide as high, (higher than wide 
in H. a n gu 1 a t us). 

Tail -33 total length, slender (less than *25, H. a n g a 1 a tu s). Gastrosteges 
124, anal 1 — I ; urosteges 89. 

Light yellowish brown, with twenty-six transverse deep brown rhombs 
across the back which terminate at the second row of scales, being separated 
from the back ventral cross-bar, which is opposite each, by a longitudinal yel- 
low band. This band is not distinct between the spots. Belly strong yellow 
with jet black cross bars, which are on more than two gastrosteges. Tail 
black, spotted below. A brown cross-band between the eyes. 

Length 27-5 inches. From Bahia, Brazil. Mus. Academy, from Dr. Otho 
Wucherer. 

This species is at first sight much like the H. angulatus, but differs vari- 
ously as above. In coloration the spots in the latter are always continued into 
the ventral cross-bars, and not interrupted as in A. cyclop s. 

The species of the genus are as follows : U. carinicauda Nieuw. H. 
raodestus Gthr. H. leprieurii Dum. Bibr. H. c h ry so s t ict u s 
Cope. H. in f r a t ae n i atu s Jan. H. f um igatus Cope. H. cyclops 
Cope. H. angulatus Linn. H polylepis Gthr. The following species 
have been erroneously referred to this genus : H. wagleriJAu. is Tretanorhinus 
variabilis Dum. Bibr. ff. agasiizi Jan. is T. nigroluteus Cope. H. 
schiaiosua Jan. is Atretium schistosum Daudin, and H. mortuarius Jan. is 
Tropidonotus mortuarius (Boie) Schlegel ( Tropidinotw ferox Giintber). 

Thrasops pr^stans Cope. 

The largest species of the genus, exceeding considerably the T. fl avig u- 
lar i 8 of Hallowell. The length of one sp. is 6 ft. 3 in., of which the tail is 
2 ft. 3J in., while the body of another measures 4ft. 6 in., giving a total of 
seven ft. 1 in. Length head to end of quadratum In in. 10 1., width between 
superciliary margins 8 lines, diameter orbit 4 1. ; from orbit to end of muzzle 
(i lines. 

The head is very distinct, and the muzzle rather short for the genus ; the 
eyes are very large. Rostral plate small, postnasal lower than prenasal ; place 
of the loreal entirely occupied by the prefrontals Orbitals 1 — 2, the anterior 
not quite reaching the frontal. Frontal one-sixth longer than wide in front, with 
concave sides and short posterior angle. Occipitals broad, short, divaricate 
behind ; temporals 1 — 2. Superior labials nine, fifth and sixth in orbit, last 
two longer than high. Inferior labials 11, the anterior very wide; postgeni- 
als longer than pregenials. 

Scales in fifteen rows for a part of the length, in eleven, on the posterior 
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bftlf of the bodj. They nre withoat pores on the side, but Are uniporous oo 
most of the rows. All the rows except the inferior, are carinAte. Oo the 
middle and posterior part of the length, that of the rertebral becomes obso- 
lete, and then vanishes, while those of the two on each side, especially the 
superior, become very strong. Tail entirely smooth. Gastrostegcs 180. Anal 
divided ; urosteges 176 ; the first are strongly turned up at the sides, and not 
angulate. 

The teeth increase in length gradually to the posterior end of the maxillary 
bone, where the last is abruptly the largest ; they are stroug, and eleven in 
number. 

Color everywhere bluish green without metallic reflection, the keels of all 
the scales black. 

This beautiful species was sent to the Smithsonian Institution by its corres- 
pondent Henry Hague, near Peten, Guatemala, 

Lkptodira pacifica. 

Scales in nineteen series, biporous, all nearly equal. Body cylindric. neck 
little compressed ; head short, broad. Oculars 2 — 2, lorcal higher than long. 
Superior labials seven ; eye over third and fourth. Temporals 1 — 2. Frontal 
longer than broad, with straight parallel borders ; occipital elongate, truncau 
behind. Internasals long as wide, one-third prefrontals. The superior pre* 
and postoculars are both much larger than the inferiors Gastrosteges lt>4, 
anal 1 — 1, urostegcs Gl pairs. Length of head and body 7 in. 3 1 , of tail 
2 in. 

Color above bright rose-brown, with four series of blackish-brown, very small 
spots, of which the median pair forms usually a short cross-bar by their 
union ; in this case they extend over five series of scales. The lateral spots 
are un the fifth row, and cover half a scale. A broad black bar across the 
nape ; a t«hort brown line behind each eye, and a number of djts on the 
crown Below uniform cream color. 

The above description is derived from a young animal. It was given to the 
Smithsonian Institution by its correspondent, G. Bischoflf, and sent to me fur 
examination. In its characters it approaches the species of Hypsiglcna (/V«i- 
doiiiftum Peters.) but has a grooved maxillarj* tooth and double scale-pores. It 
has different labials, scales and coloration, from the L. annulata. 

LbI'ToDIRA PKR80XATA Cope, Sp. UOV. 

Botly slightly compresse<i, neck contracted, head elongate, narrowed in front 
of tne orbits. Scales equal, biporous. in twenty-three rows. Intf^rnasals 
broader than long, frontal eb>ngate, with parallel sides, superciliaries narrowed, 
oocipilaU narn»we»i. elongate, rouijde<l behind. Temporals I — 2 ; oculari* 1 — 
2. anterior b irely reacliing frontal ; loreal long as high Superior labials 
eiglii. fourth and fitlli in orbit, (ieneials equal (Ja<«trostege3 17.'{, anal 1 | I | , 
uro>ie^e«t ' (tail nintilate«l). Lcnu'tli bead and body, six inches. 

General (■<>lor ereain, witli brtm«l black cros«s-band.^ on the dorsal rejrinn. 
These extend from the gastrosteges anteriorly, posteriorly from the first series 
of srule-i. There are twenty ibree between napo and vent, which are wider 
than tlie interval:*. Top of head except upper labials entirely black : a broad 
yelbnvi.-ili collar. Below iniuiaeulatc. 

The Smilliiionian collections have received this species from Mazatlan, 
We.<<tern Mexico, from G BisehofT. It was sent with the Leplodira pacifica, 
Agalychuis d ac n i c o 1 o r Cope, and Holbrookia b i s c h o f f i Cope and other 
species. 

PhIMOTUVRA DKCl'HTATA Cope. 

This species re.«emble!« con<«iderably the species of Lytorhynchus Peters, 
which genus in Africa reprej«eni« the .American Phimothyra. They differ only 
in dentition, the former bein-^ diacranterian, the latter rather coryphodonl. 

This species is distinguished by n):\ny features. The head is shortened and 
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somewhat arched, the rostral plate very broad and free, entirely separating the 
internasals. There is a complete annulus of scales round the eye. The tail is 
relatively shorter than in the known species. 

Ground color light grey; a series of elongate parallelogrammic brown 
blotches occupies the dorsal region, from the nape to the end of the tail. Labi- 
als and under surfaces unspotted. 

Length about fourteen inches. This serpent is remarkably different from 
the three already known representatives of the genus. In these the orbit rests 
on the labials, and the color is in bands. 

Presented to the Mus. Acad. Nat. Sci. by Wm. M. Gabb, who discovered it 
in the upper part of Lower California. 

Peltaphryne lemur Cope, sp. nov. 

This is a toad of singular aspect, owing to the extraordinary development of 
the bony crests of the cranium and the large size of its eyes. 

The muzzle is short and very much flattened, projecting much beyond the 
mouth. The upper lip forms indeed a strongly projecting bony rim all round 
the mouth. Loreal region very concave, canthus concave and very close to- 
gether. The superciliary crests are extraordinarily elevated, having an arched 
outline, and descending steeply to the loreal region. It is angulate posteri- 
orly, joining the almost equally developed supratympanic ridge. The crown 
of the head is thus a deep basin, widened above the tympana, and obstructed 
by a cross- elevation in front. Strong ridges behind and before the orbit ; nos- 
trils vertical, a short bony longitudinal ridge below them. According to the 
characters of the genus there is no derm on the head. Tympanum vertically 
oval. Parotoids broad oval, directed obliquely downwards, covered like the 
remainder of the upper surfaces of the body and limbs, with numerous closely 
placed sub-round tubercles, with rugose surfaces. Feet rather short, with 
small tubercles, and only one remarkably weak metatarsal tubercle, the inner. 
A strong corneous ridge on the inner margin of the tarsus. The heel reaches 
the middle of the parotoid. The toes are about half-webbed, and have a strong 
dermal margin. Two strong carpal tubercles. Under surfaces studded with 
small tubercles, with acute points. Tongue obovate, largely free. 

In. Lin. 

Length head and body 4 5-5 

** toaxilla 2 

" " posterior margin tympanum 15 

" " anterior margin orbit 6 

" of fore limb 2 5 5 

<• " hind limb 4 3-5 

" " " foot 2 4 

Width of head behind 17 5 

** interorbital space 8-5 

" topot muzzle 1 3 

The color above is a blackish-brown, the top of the head yellow shaded : 
two longitudinal brown spots on the frontal region. A light vertebral line 
disappears on the back and reappears on the coccyx, and another light line 
passes round the inside of the parotoids and diverges on the scapular region. 
Limbs yellowish cross-banded, below dirty white, below the vent blackish. 

This curious animal was found by George Latimer, the correspondent of the 
Smithsonian Institution in Porto Rico, W. I. We are indebted to the same 
zoologist for the following species : 

Peltaphryne lemur Cope. 

Cystignathus albilabris Gthr. var. 

Hkmidactylus mabuia Cuv. 

Mabuya fclgida Cope. 

Diploglossus degener Cope. 
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Anolis vilipbr CuTier. The female of this species would fall in the " genot" 
EupriitU F'iiz.=: Daetyloa Gray. 

Typhlops sp. 

Chilabothrds IN0R5ATU8 Duiu. Bibr. Onlj foand elsewhere in Jamaica. 

Alsophis 8ANCTICRUCI8 Cope (=^. melanichnus Cope). 

Otaspis empusa Cope. Peltaphryne emputa Cope, Proc. Acad. Nat. Sciences, 
Philad. 1862, p. 344. 

This species does not belong to Peltaphryne, hot to a geoas which I now 
name. It differs from the former in the existence of an additional superBcial 
arch of the skull, waich passes from the mastoid region behind the auricnlar 
meatus, thus enclosing the latter, and causing it to be a mere foramen perfo- 
rating a shield of bone. This is the only genus of iiring Batrachia in which 
the external ear is thus completed behind. It is a tendency of Peltaphrjne 
carried to its highest extreme. 

Cuba ; found by Prof. Poey. 

Ltstris brachtops Cope, sp. et gen. nov. Cystignathidarnm. 

Tribe PUurodtnur, same group as Pleurodema, differing only from that genns 
in the presence of two strong shovel-like metatarsals, as in the genus Systoma. 

Its characters are, therefore : cranium with a fro n to- parietal fontanelle ; zi* 
phisternum an osseous style, with furcate cartilage disc. Vomerine and max- 
illary teeth well developed ; a large inguinal gland ; two metatarsal shovels. 

It differs from Gomphobates in its fontanelle and vomerine teeth, but is in- 
termediate between this genus and Pleurodema, showing that the tribes Pleo- 
rodemae and Cystignathi should be closely approximated. It differs only, so 
far as we know the characters, from Eupemphix Steind , in the presence of a 
well-developed dentition in adults as well as young. The other characters of 
Kui>emphix are not yet known, or whether it is nearer this genus or Gompho* 
bates. Hteindachoer's second species of Eupemphix I would refer here, and 
call it Lystris fuscomaculatus. Name of the genus from Avrr^w, a 
trowel. 

Char. $pecijieun. — Vomerine teeth in two short oblique series directed for- 
wards between the nares, about as far from the latter as from each other. 
Tongue a flat oval, one-third free. Head broad, occiput slightly swollen, can* 
thus rostralis straight, obtuse, convergent; loreal region vertical plane. Di* 
ameter of bony orbit equal length of muzzle ; the latter contracted, elevated, 
rountlc'i in profile ; nostrils nearer end than orbit. Membranum tympani one- 
tliird orbit. U:4tia large as nares. Males only with a subgular sac, with large 
liiternl A'w^. Limbs short, stout; the heel barely reaching the tympanum. 
Toes quite short, free, without dermal margins. No tarsal median tubercle or 
foM. Inguinal gland large subovate. 8kin smooth above and below ; a few 
ill-defined warts on the back. Lengths of fingers 3—2 — 1 — 4. 

In. Lia. 

Length head and body 1 8-5 

muzzle to posterior edge tympanum 7 

'* hind limb 2 2 

'* foot 12-5 

** tarsus „ 4-8 

Width head just behind tympanum 6 4 

Color above dark brown, with several darker brown broad irregular bands, 
which cTo^» the back in three places or are broken into spots, and are sometimes 
confluent luugitudinully. Sides with dark brown lines and specks. Lip with 
two vertical brown bamis on each side Inguinal glands black, white speckled. 
Limbs brown, deeper banded; sole from heel dark brown. Below yellow, golar 
region brown. 

Magdaleu.i Uiver, New Grcnala. Schulte Buckow, collector. 
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Spelbrpes LiNEOLua Cope, Proc. Acad. Nat. Sci. Philad. 1865, 196. Opkio- 
batrachw vermieularia Gray, Ann. Mag. N. Hist. 1868, 297. 

This species varies somewhat in the relative length of the tail. One of the 
specimens from Cordova, Vera Cruz, measures as follows : head and body 17*3 
lines ; tail 2 in. 10-4 lines. 

In the collections of the Smithsonian Institution. 

Grotriton carbonarius Cope. 

A uniformly black variety of this species occurs iu the high lands of Guate- 
mala, and another with two dorso-lateral ochre bands is found in Yucatan. 
Mus. Smithsonian. 



Dec, Isi. 
The President, Dr. Hays, in the Chair. 

Thirty-five members present. 

The following papers were presented for publication : 

" Notice of some remains of extinct Insectivora from Dakota." 
By Dr. J. Leidy. 

" Observations on Reptiles of the Old World. Art. II." By 
Edw. D. Cope. 

** Notes on some points in the structure and habits of the Palae- 
ozoic Crinoidea." By F. B. Meek and A. H. Worthen. 

Dr. Leidt exhibited some specimens of Mica recently received from West- 
port, Canada, remarkable for the beauty and distinctness of its asterism, pro- 
duced by minute acicular crystals profusely scattered between the laminae. 
The star exhibited twelve equidistant rays, exceeding in strength any previ- 
ously seen by him in varieties of the mineral. 

Prof. Cope made some observations on some extinct reptiles of interest. 
One of these, represented by a single sacro-caudal vertebra from Swedesboro', 
N. J., indicated a second species of Elasmosaurus. It was of equal size with 
the corresponding one of the Kansas specimens, but differed in the square and 
uncontracted form of the centrum, and greatei stoutness of the diapophyses. 
He called it E. orientalis. 

Another reptile was represented by a vertebra, tooth, and portion of mandi- 
ble, [t was a gaviai-like crocodile, which if of proportions similar to those of 
the Gangetic species, would indicate an animal of thirty feet in length. It 
belonged to the genus Thbcachampsa Cope, and was allied to the T. antiqua 
{CrocodUus Leidy), but diflfered in the more compressed knife-like tooth crowns. 
Miocene of Maryland. 

He also exhibited boQe« and teeth of a large Rodent from the cave deposits 
of Anguilla, one of the Virgin West India Islands. The characters observed 
were those of the genus Chinchilla, but the roots of the teeth were contracted 
and not so open as in many Rodents, as though having a more limited period 
of growth, or perhaps like deciduous teeth, which are much reduced in num- 
ber in most Rodents. The species was nearly as large as the Castoroides o h i o- 
e n s i s of North America, but had relatively smaller incisor teeth. The body 
was probably as large as that of the Virginia deer, and the limb bones as 
stout, as seen in portions of femora and other pieces preserved. He called the 
animal Ambltrhiza inundata, and thought that its discovery on so small an 
island, with others of like character, indicated that the Carribean continent 
had not been submerged prior to the close of the Post-pliocene, and that its 
connection was with other Antilles, while a wide strait separated it from the 
then comparatively remote shores of North America. 
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Mr. Mrehan stated that it is a fact well-known to most of us, that the Wit» 
teria tinensta, as we find it cultirated, rarelj produces fruit. The large seed 
ressels I now present are from a plant I baTe which bears abnndaotlj. Whj 
it does so 1 think may prore of interest to the members. 

A few years ago Darron discorered motion in tendrils. Subsequently, in a 
paper published in our Proceedings, 1 showed that this motion required nntri- 
tion for its force, which was so much abstracted from growth. I explained by 
this what had hitherto been a mystery, why grapes grew more freely and 
healthy when running OTer trees, than when exhausting their rigor in fruit- 
less motion to find something to cling to. I referred to many plants on which 
I bad experimented, amongst others Wisteria tineuM ; a plant was trained a few 
feet hign and then left to support itself. It took all its food to fight gravita- 
tion. Since then it has continued to grow as a bush or small round-headed 
tree, unless a branch happens to extend to the ground, or a neighboring bush, 
when such branch will push forth with its old time rigor. In proportion as 
this plant has lost the power of growth, it assumes a reproductire power. 
This year from my little Wisteria tree I hare gathered a half-peck of seed 
pods. 

That weakened vigor is favorable to reproduction is well known to the 
horticulturist. Hence the operations of root pruning, transplanting, summer 
pruning, and ringing the bark. The novelty of this Wisteria incident is that 
an excessive draft on the force necessary to overcome gravitation in the 
ascending plant is also an enfeebling cause. 

The facts I have given have a three-fold interest. To the structural botanist, 
enabling him to get specimens of fruit for examination hitherto hard to be ob- 
tained; to the horticulturist, furnishing him with the means of freely propaga- 
ting a plant hitherto rather difficult to increase, and to the natural 
philosopher, furnishing an additional illustration of what I have hitherto 
advanced, that growth in a great measure is a struggle with gravitation^ rtquirimg 
great efforts by the nutritive powers of the plant to sustain if. 



Dec. Sfh. 
The President, Dr. Hay8, in the Chair. 
Thirty-one members present. 



Dec. 15th. 

The President, Dr. Hays, in the Chair. 

Thirty-four members present 

The following paper wa« presented for publication : 

" On the seed vessels of Forsythia." By Thos. Meehan. 

Mr. Cope offered the following resolution which was adopted : 

Remlved, That the Academy of Natural Sciences present their 
thanks to Theophilus H. Turner, M. D., U. S. A,, for his very 
valuable gift of the skeleton of the great extinct reptile, the £la»- 
mosaurus platyurus, from the neighlK>rhood of Fort Wallace, Kan- 
sas. 



Dee. 22d. 
The President, Dr. Hays, in the Chair. 
Thirty- four members present. 
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The following papers were presented for publication : 

'' Remarks on some new types of Carboniferous Crinoidea, with 
descriptions of new forms." By F. B. Meek and A. H. Worthen. 

" Descriptions of seven new species of American Birds from vari- 
ous localities, with a note on Zonotrichia melanotb." By Geo. N. 
Lawrence. 

" Analytical table of the species of Baridius inhabiting the United 
States." By John L. LeConte, M. D. 

" The Gyrinidse of America, north of Mexico." By John L. Le 
Conte, M. D. 

" Notes on the species of Agonoderus, Bradycellus 'and Stenolo- 
phus inhabiting America, north of Mexico." fey John L. LeConte. 

Dr. Leidy exhibited some photographs of fossil bones, received from Mr. W. 
E. Webb, Sec. of the National Land Co., at Topeka, Kansas. They represent 
vertebrae, and fragments of jaws with teeth, of a skeleton of Mosasaurus, re- 
ported by Mr. Webb to be about TO feet in length, recently discovered on the 
great plains of Kansas, near Fort Wallace. 



Dec, 2^ih. 
Mr. Jos. Jeanes in the Chair. 

Fifty-three members present. 

The following gentlemen were elected members : 

Albert Peale, Frahklin Piatt, Jr., Edw. A. Spooner, M. D. 

The following were elected correspondents : 

Geo. Neville, of Calcutta, E. I. ; Rev. Dr. Joseph F. Berg, of New 
Brunswick, N. J. 

The Committee to which was referred a paper, entitled " Phos- 
phorus and Fatty Degeneration," reported in favor of its publication 
in the American Journal of Medical Science. 

On favorable report of Committees, the following papers were 
ordered to be published : 

Kotiee of lome remains of extinct INSECTIVOBA from Dakota. 

BY JOSEPH LEIDY. 

Dr. Hayden, in bis trip to the Mauvaises Terres of White River, Dakota,- fn 
the summer of 1866, discovered the remains of two genera of insectivorous 
mammals, which appear to be peculiar, but related to the hedge-hog». 

Lbptictis Hatdsni. This name, appropriate to one of the animals, is 
founded upon a nearly entire skull devoid of the lower jaw. The specimen 
belonged to a mature animal, as indicated by the complete and W04*n condi- 
tion of the teeth ; but the skull retains most of its sutur< s as distinctly as is 
usual in the Opossums. It is less in size than that of the Mink, and its shape 
is more canine than musteline. It bears some resemblance in form to that 
of the insectivorous genus Glisorex, or to that of the vivernine geous 
Eupleres. 

The cranium is remarkable for the possession of a pair of prominent ridges 
defining the upper part of the temporal fossse, as in the fossil cranium repre- 
sented by De Blainville (Osteographie, Mustela, pi. xiv) under the name of 
Mwtela pUaietis from Auvergne, and by Ocrvais (Pal. Fran. pi. 28, fig. 2) 
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under the name of MuiUla angwtifnmt. Similar ridges, reUtiTelj less well- 
developed, exist in the Gray Fox. 

The orbits are as little distinct from the temporal fossas as in the Skonk or 
the European Hedge-bog. 

The cranium back of the orbital spaces is conoidal and wider than high. 
It is narrowest just back of the postorbital eminences ; relatively not so much 
constricted as in the Mink or Fox, though more than in the Skunk or 
European Hedge-hog. 

The face is long, and upers evenly to the end of the snout. 

The palate is long, narrow and moderately arched, and exhibits do larg« 
perforations as in the Opossums. 

The fossil retains most of the teeth, the number of which consists of sevea 
molars, a canine and two incisors. 

Of the molars the posterior four have broad trilateral crowns, with a num* 
ber of points or tubercles, as in the Opossums and Hedge-bogs, or the back 
two in the Dog. The anterior three molars have simple, compressed conical 
crowns. The canine is comparatively small. Whether the animal possessed 
more than two incisors on each pide is uncertain. 

Measurements from the specimen are as follows : 
Estimated length of skull from occipital foramen to fore part of 

incisive alveoli « ..... 29 lines. 

Length of cranium from inion to fronto-nasal suture 18| "« 

Breadth at zygomata !7| ** 

Length of palate 15| '* 

Length of molar series 11 

IcTops Dakotknsis This name is founded on a small fragment of a »kull 
which was obtained with the preceding. At first the specimen was supposed 
to b* long to the same animal as the former. It clearly indicates a skull of 
nearly the same size and shape as that of Leptictu. 

The fragment consists of a portion of the face, containing the remains of 
most of the molar teeth. The face appears to have had nearly the same form 
and construction as in Lrptictitt, and the forehead exhibits traces of the two 
peculiar ridges defining the upper part of the temporal fossse in the latter. 

The remains of the molars consist of the posterior six. The second pre- 
molar appears to have been a two-fanged, conical crowned tooth, as in A«p- 
tictiif. The third premolar has a trihedral crown, inserted by three fangs, 
whereas in Lepticti*^ as in the preceding tooth, it has a simple conical, crown 
with a pair of fangs. 

The crown of the third preraoljir of [ctopn is composed of three principal 
lobes^ two external and the third internal. The four back molars hare th* 
¥iamc relative po^itiun and size as rogiirda one another as in I^tkti*^ but they 
do n<il project iibruplly beyond the premolars externally as in this. Their 
crowns. »o far as can be ascertained, appear to have had the sam« construc- 
tion as in the third premolar. 

The space occupied by the back six molars in Ictop$ is ten lines, being a 
littJe more than in LrplicUs. 



Obs«rT«tioDs oa BZPTILS8 of tho Old World. Art. U. 

«Y F« D. COPE. 

Crim.vled BARiLiRcrs Copc, «p. nov. 

This «pi'cie!« pertains to group «. of Cray's arrangement of the species of 
this genus (Proc. Zool. Soc. Lond., 1H64). that is. is nearest allied to C. 
V e r ru c o 8 u s (vfAv, and C. calvptratus A. Dum. It has therefore a 
high lonfcitadinal crest on the supraoccipital region, and the supraoccipito- 
mastuid crest is not furnished with any dermal margin of flap behind, but is 
ihe jDargiA of a truociUe face which is minutely scaled. No dorsal or ven- 
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tral crests except a few conic scales above the scapalae. Gular region with 
a weak creet. 

The occipital elevation is vertical behind, the lateral ribs but little oblique, 
and joining the superciliary crest at a little more than a right angle. Median 
crest very convex, nearly vertical below. Superciliary crests continuous, not 
arched, descending straight and obliquely to the muzzle. None of the crests 
dentellated. Scales everywhere granular, equal. Nine rows of subequal 
scales between lateral and median occipital crests ; six between canthus 
on the muzzle. Tail little compressed. 

Color gray and leaden, with yellow shades. Three blackish radii back of 
orbit. A yellow band from chin to vent. 

Total length 12 in. Muzzle to vent 5 in. 4 5 lines. Muzzle to orbit 6 lin. 
Length of hind limb 2 in 61. 

This species was obtained at Korusko, Nubia, by Prof. H. A. Ward, and 
placed in the Museum Peabody Acad., Salem, Mass. No. 489. 

This Charoaeleon resembles the C. vulgaris, and is intermediate between 
it and the C verrucosus. 

It may be observed that the Chamseleo b u r c h e 1 i i of Hallowell cannot 
be regarded as more than a variety ofC. granulosus of the same author, 
and that C. cajtellii Du Bocage appears to be the same so far as the descrip- 
tion goes. 

Panaspis ^ne(7S Cope, sp. et gen. nov. Scincidarum. 

Char. generioM. Allied to Morethia Gray, differing only in the distinctness 
of the fronto-parietals from each other and from the interparietal, ail three 
being united in the latter genus. No eyelid ; a supranasal ; rostral not 
prominent. Limbs short, toes weak, 6 — 5. Scales smooth. 

Character apecifietu. Scales large, in twenty-four longitudinal series. Two 
loreals, one behind the other; two preoculars, one above the other. Fronto- 
nasals broad as long, separated by frontal, which reaches the internasal. 
Frontal acute behind, smaller than each frontoparietal, but a little larger 
than the interparietal. Lateral parietals meeting behind the last named, and 
followed by two transverse scales each. Superciliaries and suparorbitals four 
each. Two large marginal anal scales. 

General proportions slender, the head remarkably so, the tail proportion- 
ately stout. The appressed extremities do not meet by the length of the 
longest finger. Toes 1 and 5 equal, 3 and 4 nearly so, elongate. Inner finger 
very small. Superior labials eight, fifth immediately below orbit, last three 
scale-like, large ; anterior quadrate. Tail with cross scuta beneath. 

Total length 3 in. 5 lin. To vent 15 1.; to axilla 6 lin.; to ear 3 1.; to 
orbit 1*2 1. Length fore limb 3 lin. ; hind limb 4-5 1 

Color. Golden olive above, darker behind, with a narrow golden line on 
each side from the temple to the base of the tail. Sides above darker, be- 
low lighter, pale spotted. A whitish line from below eye to near axilla. 
Limbs and tail above brown, with small round white spots ; below greenish 
white ; tail pale brownish beneath. 

Habitat. Probably Swan River, Australia ; possibly from Souih-Western 
Africa. 

Name, from its complete cephalic scutellation, all the plates usual among 
lizards being present. 

EUMBCES PBRDICICOLOB Cope, Sp. UOV. 

Twenty-eight series of broad scales on the body, all entirely smooth. Body 
fusiform, the limbs very short, with short but unequal toes. Tail cylindric. 

Rostral plate low, broad, prominent, but not acute. Infrnnnsais as long 
as broad, largely in contact. Internasal much broader than long ; fronto- 
nasals small, widely separated. Frontal long, rounded behind ; fronto-pa- 
rietals well in contact, large, rounded behind ; inter-parietal smaller than 
the latter, parietals well in contact behind it. Dorsal scales equal, a little 
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smaller than Tf ntrals. Ear large, membrane deeplj placed ; no marginal 
tubercles or scales. Nasals not divided ; prelereal higher than posUorc*!; 
two preoculars. Superior labials seven, fourth long, below orbit, no tnb- 
orbital plate. A transverse sympbjseal, and broad transverse meotaL In- 
ferior labials seven. 'Five supraorbital plates. Scales in front of Tent 
equal. 

In. Lia. 

End of muzzle to vent 3 3 

** " to axilla - .. 13 

•• " to orbit - 2-7 

Length of fore limb b'9 

'* hind ♦• 8-2 

Color above brown, uniform on the back, each scale with a large wbit« 
spot near the centre, on head, body and tail. Lower labial and gular scaiet 
white, with a brown spot, upper labials brown, with a white spot ; whit« 
below, all the scales brown edged ; in a younger specimen laterailjr, only in 
an older all round. 

This well marked species is a native of Zanzibar. Ifni. Acnderay and 
Peabody Acad. No. 499. From H. P Shepard. I have referred this specie! 
to the genus nearly as restricted by Dr. Gray, including with it Plittodom and 
Otosaurus of his catalogue, as forming together a definable genus. 

SEPSINA Borage. 
Sbpsima QRAimiCA Cope. 

Scales in 22 rows. Limbs small, the anterior one-third the length of the 
posterior; toes 3 — 3. Nostril between four plates; frontonasals and inter* 
nasaU united into a shield which is broader than long. Supraorbitals and 
superciliaries four vach on each side. Frontal concave behind, and wide as 
long; interparietal nearly as wide, large; two pairs of parietals, the interior 
meeting behind ; two pairs transverse plates behind them. Nasal, loreal and 
preorbital present ; rostral flattened, not acute. Eye over fourth labial. 
Anal and abdominal plates equal. Ear minute. 

Length to ear 8" (French) ; to axilla 15'^ 75'^'. Axilla to groin 5' 5''. 
Fore limb 2'\ posterior limb 7". Tail elongate, mutilated. 

Below brownish yellow, above fawn brown ; four rows of scales on each 
side, with a dark line in the centre, forming interrupted streaks. Hind limb 
f^treaked above in the same way. Tail more distinct, spotted, on the under 
surface faintly ; above dark banded. 

This species differs from the type described by Bocage, (Joarnal de Scien* 
cias, Mathematicas, Physicas e Naturae Lisbon, 1866, 26), in its coloration, 
in having two rows of scales less ; in having fore limbs very mach smaller, 
less than one-third the posterior, (they are more than one-half the same in 
the S. an g o 1 e n 8 is Boc). lu the latter the internasal and frontal are 
much more elongate, and ihe interparietal very much smaller, according to 
the description aud figure of the above author. 

Museum of the Essex Institute. No. 512. Discovered by Edmonds Lovett, 
on the 8uuth-West Coast of Africa. 

(^IDURA VKRRILLII Cope. 

The femoral pores in a series arched angularly forwards and not extending 
on the femora. The plates of the under surfaces (*f the toes are besides the 
terminal discs, one pair only, as large as the terminal and at the end of the 
antepenultimate phalange. Labials regular, 8 — 7 to below pupil ; two rowi 
iufralabials across chin. Rostral undivided. Gular scales granular ; tbora* 
cic and ventral flat, larger than the flat dorsals. Muzzle scales tubercular. 
A tubercle on each side vent. Head as broad as from end of muzzle to half 
way between orbit and ear. Culor very pale above, with six very deep brown 
cross bands from nape to sacrum, which are more or less connected on the 
s des. A brown band through orbit, and one behind, crossing the occipat. 
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Muzzle to ear 12'^ ; to axilla 20^^-5. Axilla to groin 25" ; tail lost. Fore 
limb 13" ; hind limb 18'^ 

With Diplodactjlas marmoratus Gray, from Australia. No. 724. Mus. 
Comparative Zoology, Cambridge, Mass. 

Dedicated to my friend Addison E. Verrill, Professor of Zpology in Yale 
College, Connecticut. 

[PEROPUS Wiegm. 

Three species of this genus before me differ from those described, and may 
be compared as follows : 

I. The tail much depressed, and with a series of broad shields below. 
Margin of tail minutely serrate; two internasal plates; mental plates 

abruptly different from gular scales, in one cross row of six, and smaller 
ones at the angles in front of a straight cross-line. Pale brown with close 
reddish speckles P. packardii. 

II. The tail broad, depressed, slender, with small scales below. 

A few internasals, two longitudinal rows, hexoganal mentals ; gray with 
scattered brown spots P. mutilatus. 

III. Tail thickened, depressed, cylindric, without serration ; scaled below. 
Four cross rows ovate mental plates, the posterior smaller ; three interna- 

sals ; pink-grey, with brown later shade, with pairs of black dots on each 
side the middle line, which form striae on. the scapular and crural regions. 
Tail subcylindric P. roseus. 

Two cross-rows ovate mentals, those behind graduating through several 
rows to the gulars ; four internasals ; tail swollen ; light gray with a brown 
band on each side P. pusillus. 

PlBOPUS PACKABDII Cope. 

This is a stout species. Gunther's description of Peripia p ero n ii Gray 
applies well to this, but in our animal the toes are all strongly palmate at the 
base. 

Upper labials 9 — 7 to under the eye, lower seven ; symphyseal large, trian- 
gular. Gular scales very minute, ventials larger than laterals, and laterals 
than dorsals. A thick femoral fold behind. Pores in a long line, from 35 to 40. 

Light reddish brown, with small bay specks all over the upper surface. 
Several small round bay margined spots on the occipital and temporal 
region. 

Head and body to vent 42"; muzzle to ear 11^^*5; width at ear 8''*7, of 
Uil 6'^ Length of hind limb U^^-l. 

Penang, Malacca. No. 476. Mus. Peabody Academy, Cambridge, Mass. 

Pbbopus boseus Cope. 

This species is remarkable for its nearly cylindric tail. I find no femoral 
pores in two individuals, but a rather large series of scales abruptly divides 
the granular from the scaled portion of the femur, in their position. Upper 
labials eight to below orbit. No posterior femoral fold. Dorsal scales 
extremely minute. General form more slender than in the last species. 

A black spot on each scapular, and one above each axillary region ; one on 
the iliac, and a line above each ischiadic region ; a row of black dots on the 
vertebral line of the tail. A brown band from end of muzzle to ear, then a 
black line to axilla. 

Total length 77^'' ; to vent 40" ; to ear 10" ; width at ear 4^^-7. 

No. 735. Mus. Comparative Zoology. 

Pbbopus pusillus Cope. 

This little reptile differs from the last in the three structural and fourth 
coloration characters, beyond which it is difficult to observe further pecu- 
liarity. The«« are nine superior labials to below the pupil ; there is no 
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femoral fold, nor are there femoral pores. Color light hrown, with a macb 
paler dorsal shade; a brown band throuf(h orbit to axilla, and band acroM 
muzzle. Tail with a series of pale rounded spots on the median line abore. 

Total length 59'^; to veot35"; to ear 9"; hind limb 12''-6. 

No. 407. Mui. Peabodjr Acad. S. W. Australia. 

HEMIDACTYLUS Cuv. 

Hemidactylus LONGICIP8 Cope. 

This species is like the H. coctaei D. B. in its verj sparse tnbercnlation, 
for this appears in a single line of obtuse distant warts, on each side the Inm* 
bar region only. The thnmb has a claw, however, and the tail is surrounded 
by rings of prominent tubercles. It has fewer tubercles than the H. f ren a- 
tus, and differs further in having a long flat slender muzzle. The width of 
the head behind the orbits does not measure from the end of the muzzle to 
the posterior margin of the orbit, while in the H. f r e n a t u s it reache< the 
rictus of the mouth. Labials 10 — 9; mental projecting behind; postmentals 
two pair, the outer considerably smaller, the inner largely in contact. Femo- 
ral and preanal pores in one series. 

Light reddish-brown, with a pale dark brown bordered ochraceous band 
from the end of the muzzle to the groin. Dorsal region brown-thaded ; below 
white. 

Length to vent 47^' ; to axilla 24^' ; to ear 13'^ 

Manilla; from Capt. J. W. Chever. Mus. Peabody Academy, Salem, Mass. 
No. 478. 

HxMIDACTYLrS HBXA8P18 Cope. 

Tubercles flat, round, sparse, in a row on each side the median vertebral 
line, and three rows on each side, at a distance from the former. Caudal tu- 
bercles in three rows on each side. Labials 11—8, symphyseal produced be- 
hind ; postmentals abruptly larger, three on each side, the median pair In 
contact half their length, the outer diminishing regularly. Femoral and pre- 
anal pores continuous in the male, both wanting in female. Three in ternasals ; 
no tubercles on head or nape. Abdominal scales ovate, rather large. 

Plumbeous above, with numerous pale blotches ; a pale band fVom end of 
muzzle to groin, margined with leaden above and below, in the female with 
blncki^ib ; top of muzzle dark shaded above. 

Length to vent 57^'; to axilla 25'^: to ear 13^^. 

Two specimens from Madagascar. No. 494, Mus. Peabody Academy. 

This species is also related to the H. frenatus, but differs in the arrange- 
ment of the dorsal tubercles, and in the chin shields. 

1 niny note here that the Liurus c a pen sis (Uemidactylut eaptngi* Smith, 
Zoo!. S. Afr.) occurs in the copal of Znnzibar. A specimen over two inches 
long, enclosed in a block of this substance, is in my possession. Its skeleton 
and viscera have been dissolved, and form a thick fluid easily visible on 
moving the specimen. The specimen has been included some time before 
the soliditii-aiion ot the gum, as the gases evolved during decomposition have 
raised large bladders in two places in the )>pecimeu. Another Gecko, pro- 
bably a Hemidactylus, also occurs in the copal. 

PeNTAD\( TYLIS BRlNNirS TopC. 

NoRiriN surrounded by four small shields and the first labial, the rostml 
bein^f t\» lu«lcd. The anterior of the scales sepjirated from its fellow by a 
polv^runal srale, whirh i-? not included in a notch of the rostral. Kostral 
fiiisured ubovf. Suprrinr labials elrven. last two minute ; two or three of 
them longer than hi):li. hi.otinguishable inferior labials nine ; two first much 
deeper tii.in lou;^. InfraliMais not niarktd. forminijj some four or five rows 
of *inrtll ovale scale*. Sraliii;; of the body coarse. No superciliary spine; 
no preanal pores. Free joints of the toes, especially of the thumbs, thick. 
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Tail with whorls of flat hexagonal scales, abruptly separated from those of 

the sacrum above. 
Color above brown, with seven irregular undulate, transverse bars of a very 

deep brown, between rump and nape. Below pale. 

In. Lin. 

Total length 5 7-5 

Length from muzzle to vent 2 8*5 

" " »* axilla 2 4 

•» " '* ear 9 

" " » orbit 4 

" ofhindlimb 14 

Australia. Mns Jardin des Plantes, in ex. 

This species is nearest the PI. d u v a u c e 1 i i D. and B. ; the differences may 
be readily determined by comparison with Giinther's description in Reptiles 
Brit. India. 

Ptenopus maculatus Gray, Proc. Zool. Soc, London, 1865, 640. 

Character genericus. — Toes with transverse series of very narrow, simple 
plates beneath. Posterior toes all turned forwards, with a series of long pro- 
cesses forming a fringe on each side ; posterior claws issuing from above a 
broad paralellogrammmic lamina. No femoral pores. Ears distinct. Nos- 
tril pierced in a single plate. Eyelids each half developed. 

This genus is near to Stenodactylus Cnv. and Spatalura Gray, but differs 
markedly from both. The tail is not flattened and fringed as in Spatalura, 
while the terminal plates of the toes and single nasal plates are marked 
characters. 

As Dr. Gray referred this genus to the Agaroidse I was induced to make an 
examination of the skeleton. As a result of this, I am satisfied that it belongs 
to the suborder of the Nyctisaura and the family Gecconidae. In evidence 
for this I append the following characters : 1. The dentition is pleurodont. 
2. The parietal bones are separate. 3. The vertebra) are amphiccelian. 4. 
There is no sabarticular bone. 6. The coronoid process of the mandible is 
not produced posteriorly. As characters of a higher or a lower significance 
the following may be added. The angular bone is distinct, there are four ab- 
dominal ribs, and three attached by long haemapophyses to the posterior mar- 
gin of the xiphisternum. The dentary bone is prolonged below unusually far 
posteriorly, t. «., to half way between the coronoid and articular processes. 

Character specificua. — Head large, slightly compressed. Muzzle short, ob- 
tuse. Nasal plates two, forming a round disc, which is only in contact with 
the nostral and first labial, and separated from its fellow by a granule. This 
disc has its posterior third separated from the remainder by a suture ; the 
nostril is in the anterior plate near the suture. Rostral not fissured, broader 
than high. Superior labials longer than high, large, seven on each side. In- 
ferior seven (to opposite sixth superior) narrow, longitudinal. Symphyseal 
prominently rounded below, broader than high. No infralabials ; gulars not 
smaller. 

Dorsal scales equal, hexagonal, flat ,* nuchals minute, occipitals, frontals 
and nasals a little larger than dorsals, flat. Caudals equal to dorsals, flat, 
whorled. Tail vertically flattened at the end. Fingers and toes long, slender ; 
former lengths 5 — 1 — 2 — 4 — 3 ; toes 1 — 5 — 2 — 3 — 4. Fingers not fringed ; 
claws long, compressed, not concealed, but with a smooth basal sheath. The 
posterior toes are entirely different, in the long fringes, terminal plates, and 
the perfectly straight spine-like claws, which project from the middle of the 
end of each plate ; the arrangement is a little like the body of a slender Onii- 
cus, whence the name of the genus. The long cross-plates are not serrate, 
but are rigid ; they are separated from the series of fringe-like scales by some 
series of granules. The tail is slender, short, and slightly compressed. No 
tubercles at base. Vent with a short fringe all round. 
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In. Ub. 

Total length 3 6 

Length to vent 2 1 

•* '• axilla - 11 

" «* ear 5J 

" " orbit ^ 1 

" of hind limb 12*5 

" " foot ~ 6 

Width of bead at ears ^ 5 

Color. — Above light gray, with a rose shade on the neck and nape. FWe 
pairs of irregular black annuli, one on each side the vertebral line, from map 
to nape. These are more or less broken, especinllj anteriorly. They are re- 
placed by scattered linear spots on the top of the head. The arrangement 
reminds one of that seen in the Felis u n c i a. Seven pairs of spots on the 
upper surface of the tail form cross-bars. Labial plates brown edged ; be- 
low everywhere delicate straw color. 

Habitat at Cape of Good Hope. No. 725, Mus. Comparative Zoology, Cam- 
bridge, Mass. 

This interesting little Saurian is furnished with a large calcareooa matt on 
each side the neck behind the os quadratam, which gives its head an appear- 
ance of length. It is no doubt an inhabitant of a sandy region, judging by 
its color and the structure of its hind feet, which appear to be adapted for 
ezcarating. It is no doubt allied to the Stenodactylns garrnlus of Smith, 
bat difftrs in numerous respects from the description of the latter author. 

LiTHiOBiA PALLIDA Copc, gcu. ct sp. uoT Typhlopidarum. 

Char. gen. — This genus differs from Typhlops in the subdivision of its ocalar 
plate into two scales similar to those of the body ; the superciliary plate it 
also ondistinguishable from the latter. There appears to be no eyes. Sape- 
rior labials three. 

This genns is between Typhlops and Helminthophis Peters, differing f^om 
the latter in its erect nasal plate, with nostril on the superior sutnre. The 
Onychocephalus c se c u s Dumdril, from Gaboon, appears to belong to thi« 
geous; the two species may be distinguished as follows : 

Maztle obtuse ; rostral Tery wide, largely in contact with the 

superciliary plates; nasal large L. pallida. 

Ifutzle transversely acute ; rostral not reaching to supercilia- 

ries : nasal minute L. c sb c a . 

Char, tpecif. — Rostral subquadrate viewed from above, nearly at broad as 
long, in contact nearly equally with three scales above the fro n to* nasals, — 
viz., the frontal and two superciliaries. Thesubocular a little larger than the 
ocular; behind these a series of stven scales from the rictus to the median 
row, on each side. Preocular and fronto-nasal of equal width, the latter 
tending a very narrow point to the second labial behind the wider natal. 
Nostril very near the rostral suture. Tail as long as width of head, acumi- 
nate. Scales equal, in twenty-two longitudinal rows. Form quite slender. 
Length 6 in. 3-5 lines ; diameter at middle 1*25 lines. Color pale fleth-color. 

Habitat. — Zanzibar. Presented by C. Cooke to the Essex Institute, Salem, 
Mass. (.Mus. 504.) It was taken from a well. Mus. Acad. Nat. Sci. Philada. 

Thrahops ciTRiNrs Cope, sp. nov. 

Body slender, compretted, tail short for the genns. Gastrosteget rounded 
and elevated on the sidet. Scales in seventeen rows, poreless, cU strongly 
keeled ; the median more lanceolate; the surface of all finely longitudinally 
striate. Head quite distinct; muzzle not long, flat, truncate ; cantbut rot- 
tralis straight, angulate, lores plane. Supranasals a little longer than broad ; 
frontal elongate, not concave laterally, occipitals a little longer. Post-front- 
als descending to labials, no loreal ; oculars 1 — 3. Superior labials nine, 
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foarth, fifth and sixth in orbit, last three longer than high ; temporals 1 — 2. 
Ten inferior labials, postgenials longer than pregenials. 

Total length 23*5 in. ; to vent 17 in.; to rictus oris 7 lin. ; to orbit 1*5 lin. 
Gastrosteges 197, urosteges 105. 

Tellovrish* brown above, gastro- and urosteges rich yellow. Top of head 
brown, lips paler, the upper edges of the plates light, continuing into a streak 
to belly. 

From the Seychelle Islands ; found by U. S. consul Pike. Mus. Acad. Nat. 
Sciences. 



Kotei on lome pointi in the Straeture and Habits of the PalsBzoio CBINOIDEA. 

BY P. B. MEEK AND A. H. WORTHEN, 
Of the State Geological Surrey of Illinois. 

Through the kindness of Mr. Charles Wachsmutb, of Burlington, Iowa, we 
have recently had an opportunity to examine some unique and exceedingly in- 
teresting specimens of Carboniferous Crinoids, showing parts of the structure 
of these animals, in some instances, never before observed, so far as we are at 
this time informed. In a few instances, these specimens show internal organs 
entirely free from the matrix, and although like all the other solid parts of 
these curious creatures, composed of numerous calcareous pieces, really sur- 
passing in delicacy of structure the finest lace-work, and so frail that a touch, 
or even a breath, might almost destroy them.^ Some of these specimens we 
propose to notice here, but, before proceeding to do so, we avail ourselves of 
this opportunity to express our thanks to Mr. Wachsmuth for the zeal, indus- 
try, skill and intelligence he has brought to bear, in collecting and preparing 
for study, such an unrivaled series of the beautiful fossil Crinoidea of this 
wonderfully rich locality. Some idea of the extent of his collection of these 
precious relics may be formed, when we state that of the single family Actino^ 
erimdat alone, after making due allowance for probable synonyms, he must 
have specimens of near 150 species, or perhaps more, and many of them show- 
ing the body, arms and column. 

It is also due to Mr. Wachsmuth, that we should state here that he is not a 
mere collector only, but that he understands what he collects, and knows just 
what to collect, as well as how to collect. 

Below we give substantially some notes of observations made in his collec- 
tion, followed by some remarks on other specimens at Springfield : 

1. StfnbathoerintUj Phillips. Some of Mr. Wachsmuth's specimens of a spe- 
cies of this genus show that it is provided with a long, slender, pipe-stem like 
ventral tube, or proboscis, apparently equaling the arms in length. Also, that 
a double row of minute alternating marginal pieces extends up within the am- 
bulacral furrows of the arms, apparently all their length. We are not aware 
that these characters have been hitherto noticed in any of the publications on 
this genus. It will be seen, however, farther on, that minute marginal pieces 
probably occupied the furrows along the inner side of the arms of other types 
of Crinoidea, as well as this. 

2. JomatteroidocriniUf Lyon and Casseday. Some unusually fine specimens 
of the typical species of this genus {G. tuberosus) in Mr. Wachsmuth's collec- 
tion, from Crawfordsville, Ind., show the slender pendent arms much more 
distinctly than any we had before seen, and from these it seems evident that 
these arms are stouter than we had supposed, and that there are not more than 
five or six of them to each of the ten openings. In the specimen figured by us 
on page 220 of the second volume of the Illinois Reports, these arms were only 
imperfectly seen by working away, with great difficulty, the hard matrix be- 

* By Mr. Wachsmuth's permission, we have prepared for fUture publication, drawings of 
all of these instructive specimens. 
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tween two of the produced rajs of the tauU, which we hare termed pseado- 
brachial appendages, or false arms. In cleariag awaj the matrix of tht» 
specimen, we had cut just far enough to expose the edges of the arms on eftch 
side of the deep ambulacral furrow, so that each of these edges present* tbe 
appearance of being a separate and distinct, Tery slender arm, composed of a 
single series of pieces, and without any ambulacral furrow on tbe outer or 
ventral side ; whereas there is a well-defined ambulacral furrow, bearing the 
tentaeula along its margins, on the outer side of the arms, and when tbe matrix 
is removed from these ambulacral furrows, the arms can be seen to be compoaed 
each of a double series of small alternately -arranged pieces. It is barely possi- 
ble that in specimens of this species with the arms perfectly pre9erved^ that tbe 
ambulacral furrows may be covered on the outer or ventral side by a doable 
series of alternating pieces, and that the tentaeula* may connect with little 
openings along each side, though there certainly appear to be only open far- 
rows in the specimens examined. 

It is worthy of note, in this connection, that there certainly are speciea, 
agreeing exactly in all other known characters with this genus, that have no 
open furrow along the outer or ventral side of the tfrms, which are distinctly 
seen to be round on the outer side, and show there a double series of interlock- 
ing pieces along their entire length, while the tentaeula connect along the 
inner, or under side, as the arms are seen hanging down. This is clearly seen 
to be the case in a beautiful specimen of O typu* (=7VematocnnuM typut^ Hall) 
in Mr. Wachsmuth's collection, and we can scarcely doubt that in this species 
there is an open furrow on tbe inner (under) or dorsal side of the arms. If 
not. the arms must be tubular, in consequence of having the ambulacral canal 

iclosed all around, excepting at the points where the tentaeula connect along 
each side. 

3. CyathocrinuM^ Miller. Specimens of this genns showing the vault (more 
properly the ventral disc) have very rarely been seen. In England a few ex- 
amples have been found, and these have been supposed to show two openingf, 
one central and another lateral ; the latter, according to Prof. Philipps' and 
Mr. Austin's figures, being provided with a slender marginal tube, or so-called 
proboscis. Some of Mr. Wachsmuth's specimens, however, of C. malvareua and 
C. loweMts, Hall, showing the vault, have led us to doubt the existence of a 
central opening in the vault of this genus, when the specimens have this part 
entire. The specimen of C. malvaceu* shows the remains of the asual narrow 
lateral proboscis, and also has an opening in the middle of the vault, but from 
the appearance of this opening, as well as from the structure of the vault of a 
specimen of C. Iowensi», in which this opening is closed, we can scarcely doubt 
that it was also closed in the specimen of C. malmeeua^ when entire. The re- 
maining parts of the vault of the C. nnilvaceu9 mentioned consist of only five 
comparatively large pieces, alternating with the upper inner edges of the first 
radial pieces, — the one on the anal side being larger than the others, and form- 
ing the base of the inner side of the proboscis. These five pieces connect with 
each other laterally and extend inward some distance, but not so far as to 
meet at the centre, where there is a subsemicircular opening, nearly as large 
as that in the remaining base of the proboscis. Along each of the sutures 
betwien the five vault pieces mentioned, a comparatively large furrow extends 
inward from each arm-base to the central opening. These we regard as con- 
tinuations tif the ambulacral furrows from the arms, though there is also a mi- 
nute opening at oach arm base, passing directly downward into the cavity of 
the body, which wu<« probably for the passage of the arm-muscles. 

Looking at this specimen alone, one would naturally suppose there must 



• N\ •• ii«n» tho t«Tni ti'ntar'uln h«'r«» iti tho ••<>n«««* it \n Kcm^rKlly n«««»tl by p«ln<«mto|oKtfit«, 
wltlt r<l« niH'o t.i \)i%' lit'licate piniiuhr alon^ ih«» arni«« of ('rinoi«l««. mul of ronr*«* not an 
iit>|*l> iDie to th*^ niiniit** t1<thy orfcann nlonf{ the aint>iiU<'nil furrows, unually trrnied tenta- 
cu-!« l> thonc who have iuvef«t»galfil the rt'ci-nl Criuoitls. 
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have been, during the life of the animal, two distinct openings in the vault, as 
appears to be the case in the specimen of Cj7/anu«, Miller, figured by Prof. 
Phillips and Mr. Austin. But on examining the specimen of C lowmsis men- 
tioned above, we find that it shows the base of the small lateral proboscis, with 
the five principal vault-pieces alternating with the first radials (the one on 
the anal side being larger than the others), and the same ambulacral furrows 
extending inwards from the arm- bases, all exactly as in the C. maivaceus. But 
here we find the central opening undoubtedly closed by several vault pieces, 
while the ambulacral furrows, extending inward from the arm-bases, pass 
in under these central pieces, and are themselves occupied, or covered, by a 
double series of alternating, very minute pieces, which probably also extend 
on, all the way up the ambulacral furrows of the arms as marginal pieces. 

From our examinations of these two specimens, which are the only examples 
of the genus we have seen, showing the vault pieces, and seem to be typical 
forms of the genus in all other respects, we are strongly inclined to think the 
specimen of C. planus^ figured by Prof. Phillips and Mr. Austin, has had these 
central vault pieces removed by some accident. The fact that these pieces in 
the specimen examined by us, in Mr. Wachsmuth*s collection, seem not to be 
deeply implanted between the five larger surrounding pieces mentioned, but 
rather rest, as it were, partly upon the narrow bevelled points of the inner ends 
of the latter, between the ambulacral furrows, so as to allow room for these 
furrows to pass under, would render them less firm, and more liable to be re- 
moved by any accident, and may possibly account for their absence in the 
English Specimen mentioned. 

In regard to the pieces covering the central part of the vault, and which, 
from the way they are arranged for the ambulacral furrows to pass under them, 
were apparently more liable lo be removed than the others, we would remark 
that they do not present the prominent appearance, and uniformity of size and 
form, of the movable pieces composing what is often called the ovarian pyra- 
mid in the Cystids, but certainly have all the appearances of true fixed vault 
pieces, and scarcely project above the others surrounding them. Consequently 
we cannot believe it at all probable that this genus had a central mouth, open- 
ing directly through the vault ; though its ambulacral canals evidently con- 
verged from the arm-bases to the middle of the vault, partly above the outer 
vault pieces, and under those composing the middle of the vault. That these 
furrows terminated at the entrance of the alimentary canal, under the middle 
of the vault, as those of Comalula converge to the mouth, in the same central 
position, is highly probable ; and, as will be seen further on, we are much in- 
clined to believe that the minute organisms upon which we are led, from ana- 
logy, to think these animals subsisted, were conveyed to the entrance of the 
alimentary canal along the ambulacral furrows, without the agency of any 
proper mouth, opening directly through the vault. Hence we think it proba- 
ble that the small tube, usually called the proboscis, situated near the poste- 
rior side of the ventral disc, rather corresponds to the tubular anal opening 
similarly situated in Comatnla Mediterranean 

From our description of the vault of these species, it will be seen to present 
considerable similarity to that of Crotalocriniu rugosiu^ excepting that in that 
genus, owing to its great number of arms, the ambulacral furrows, or canals, 
bifurcate several times between the middle of the vault and the arm-bases, 
while in Crotalocrinut there is no lateral proboscis, nor, apparently, even any 
visible opening, judging by the figures we have seen, though we suspect it may 
have a small opening at the periphery of the ventr^^l disc, on the posterior or 
anal side. In the group of depressed Platycrmi for which Troost proposed the 
name CupelUecrinus we observe a somewhat similar vault, at least in some of the 
species; also in Coccocrinus. In such forms there would seem to be, as it were, 
an intermediate gradation between the modern Crinoids and the prevailing 
Pitlseozoic types, as has been pointed out by Mr. Billings. 

4. Convoluted support of the digestive tackj in the Actinocrinidse, The presence 
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of a large conTolated body, resembling in form the shell of a BmlU or Secpkmn' 
der^ within the body of several types of the AetinocrinidWj was noticed by Prof. 
Hall in vol. xli, p. 261 of the Am. Joum. Sci., in 1866, though he made no iVf- 
gestions there in regard to the functions it probably performed in the internal 
economy of these animals. In the second Tolnme of the Illinois Geological 
Reports, published soon after, we figured, on page 191, a specimen of Strotc* 
crinus^ with this body seen in place, and stated that we regarded it as haTing 
been connected with the digestive apparatus of the animal. 

Both in Prof. Hall's and our own remarks, this organ was spoken of as a 
convoluted plate. This, however, we now know is not strictly correct, for al- 
though composed of hard calcareous matter, and in some species somewhat 
dense in structure, it seems to be always constructed of a great nnmber of mi- 
nute pieces, and generally has a more or less open or porous texture ; while in 
some cases it presents the appearance of an exceedingly delicate net-work. It 
seems never to be attached to the bottom of the visceral cavity, though it ex- 
tends down nearly to the bottom. It is open at both ends (the opening at the 
lower end being generally smaller than the other), and is placed with ita longer 
axis nearly so as to coincide with that of the body of the Crinoid. In some 
species it is more or less dilated at the upper end, while in others it is con- 
tracted at both ends, so as to present, as above stated, the form of the shell of 
a Bulla. It has apparently no columella, but is more or less loosely convoluted, 
with a spiral ridge descending the interior, and sometimes another ascend- 
ing the exterior. Its walls are generally of moderate thickness, but they often 
appear to be thicker than natural, in consequence of the presence of inorganic 
incrustations, of calcareous or silicious matter, which also disguise its real 
structure. 

In Actinocrinns VemeuilianuM^ Shumard, this body is narrow below, and snb- 
cylindrical above to the top, which is slightly dilated. The small opening at 
the lower end has a thickened rim, which passes around spirally, to as to aa- 
cend the outside, as a rather stout ridge, all the way to the top, making nearly 
two turns, and apparently also fonning a rim partly around the top. The sur- 
face of the whole organ, as well as of its external spiral ridge, has the usual 
rough appearance, and when fragments of it are held up. so as to be examined 
by transmitted light, through a good pocket-glass, it is seen to be composed of 
a great number of very minute polygonal pieces, varying somewhat in form 
and size. When these pieces are examined under a magnifier, by reflected 
light, they show shining facets, like crystals, though they are evidently not 
surface incrustations, but actually compose the walls, or substance of the organ 
itself. No pores or meshes were observed passing through the walls of this 
organ in this specie?, in which it appears to be more than usually dense. 

in another specimen in Mr. Wachsmuth's collection, apparently of ^cliaofn- 
nu4 probotctdialii, this organ, as seen with one or more of the outer turns re- 
moved, has an oval or subelliptic form, being contracted and twisted at both 
ends, so us to present very nearly the appearance of the shell of some species 
of Ovulum. It8 walls are quite thin, and seem to form more convolutions than 
in any other species in which we have had an opportunity to examine it. As 
seen by the aid of a magnifier by transmitted light, it presents a very beauti- 
ful appearance, being composed of a great number of minute pieces, with nu- 
merous openings pajtsing through between them. The little pieces and the 
openings between them, are of nearly uniform size, and arranged so that there 
are usually one or two of the former intervening between any two of the open- 
ings. 

Another of Mr. Wachsmuth's specimens of i4rfmocrmw«««r«fr««, Hall, has one 
side of the bodv removed so as to show about two thirds of the convoluted or- 
gan, the upper part of which is broken away. The part remaining has a short 
wide Hubcylindrical form, with a rather broad, obliquely truncated lower end, 
which is not tapering, as in the other species. Tnder a magnifier it is seen^o 
be composed or an extremely fine net-work, far surpassing, indeed, in delicacy 
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of structure, the finest laces that it is perhaps within the power of bnman skill 
to fabricate ; and as it is entirely free from any surrounding matrix, excepting 
at one side below, the specimen has to be handled with great care, as a mere 
touch of this delicate part would probably cause it to fall into hundreds of 
minute fragments. On examining it under a magnifier, the little bars of which 
it is composed are seen not to intersect each other at any uniform angle, but 
anastomose, so as to impart a kind of irregular regularity, if we may so speak, 
to the form and size of the meshes. Of these little bars there are two sizes, the 
larger forming the larger meshes, while within the latter a smaller set of pro- 
cesses extend partly or entirely across, so as to form more minute meshes ; the 
whole presenting a beautiful appearance, of which it would be difficult to con- 
vey a correct idea by a mere description alone, without the aid of figures. 

From analogy, judging from what is known of the internal structure of the 
recent genus Comatala^ in which several authors have noticed a reticulated 
calcareous structure secreted within the tissue of the softer parts of its alimen- 
tary canal, we may infer that this convoluted organ was, as it were, a kind of 
frame work, secreted for the support of the digestive sack, which was probably 
more or less convoluted in the same way in many, if not all of the Palaeozoic 
Crinoids, though not apparently, in all cases, endowed with the power of se- 
creting a sufficient dense structure of this kind to leave traces of its existence 
in a fossil state. 

So far as we are at this time informed, this organ has yet been very rarely 
observed in any other family than the Actin9crinidai^ though it was probably 
more or less developed in various other groups. In one instance Mr. Wach- 
smuth found it in a Plaiycrinus^ but here it seems to be, in the specimen found, 
merely a spongy mass, not showing very clearly the convoluted structure. 
Some traces of what was supposed to be something of this kind were also 
observed by him in one of the Blastoids. 

5. Ambulaeral canals passing under the vault in the Aciinocrinida. In the third 
and fourth Decades of descriptions and illustrations of the Canadian Organic 
Remains, Mr. Billings, the able palaeontologist of the Geological Survey of the 
Canadian provinces, gives some highly interesting and instructive remarks on 
the ambulacral and other openings of the Palaeozoic Crinoids. In these re- 
marks he noticed, at length, some striking differences between the vault, or 
ventral disc, of these older types, and that of the few living examples of this 
extensive order of animals. That is, he noticed the facts, that while in the 
living Comatula and PentaerinuSj the ambulacral canals are seen extending 
from the arm-bases across the surface of the soft skin-like ventral disc, to the 
central mouth, and these genera are provided with a separate anal opening, 
situated excentrically between the mouth and the posterior side, that in the 
palaeozoic Crinoids the ventral disc is very generally, if not always, covered 
by close-fitting, solid plates, showing no external traces whatever of ambula- 
cral furrows extending inward from the arm-bases ; and that in nearly all 
cases they are merely provided with a single excentric, or subcentral opening, 
often produced into a long tube which, like the vault, is made up of solid 
plates. He showed that there is no evidence whatever that the ambulacral 
canals, in these older types, were continued along the surface of the vault from 
the arm-bases to the only opening, whether subcentrally or laterally situated, 
and that in cases where this opening is produced in the form of a greatly 
elongated proboscis, or tube, such an arrangement of the ambulacra would be 
almost a physical impossibility. Hence he concluded that the ambulacral 
canals must have passed directly through the walls of the body at the arm- 
bases ; and he gave several figures of various types, showing openings at the 
base of the arms, through which he maintained that the ambulacra must have 
passed to the interior of the body from the arms. 

Although these arm-openings had long been well known to all familiar with 
our numerous types of western Carboniferous Crinoids, in which they are very 
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conspicuous, and we had never entertained any other opinion in regard to 
them, than that they are the only passages of communication that could have 
existed between the softer parts occupying the arabulacral furrows of the arms, 
and the interior of the body, Mr. Billings was the first author, so far at va 
are at this time aware, who called especial attention to them in this regard. 
We regret that we have not space to quote a portion, at least, of his remark! 
on this subject, and would advise the student to read attentively the whole of 
both of his articles alluded to. 

The specimens at Mr. Billing's command enabled him to trace the courses of 
the ambulacral canals from the arms, through the walls of the body at the 
arm -buses, and to ascertain the additional facX that, after passing through the 
walls, they seemed to have turned upward ; but beyond this he had not the 
means of tracing them farther. 

A single specimen oi ActinocrinuM proboieidiaUt^ however, in Mr. Wacbsmuth's 
collection, is in a condition (thanks to the great skill of that gentleman, and 
the exceedingly fortunate state of preservation, by which its delicate internal 
parts remain almost entire, and without any surrounding matrix) to throw 
much additional light on this subject. By very dextrous manipulation, Mr. 
Wachsmuth succeeded in removing about half of its vault, so as to expose tb« 
internal parts, in place, and in an excellent state of preservation. The convo- 
luted organ already described in other species is in this comparatively large, 
subcylindrical in the middle, apparently tapering at the lower end, and a little 
dilated at the upper extremity. It seems to be rather dense, and shows the 
usual rough appearance, but as we had no opportunity to examine any de- 
tached fragments of it by transmitted light, we did not determine whether or 
not it has pores passing through it, though it probably has, at least when en- 
tirely free from any inorganic incrustation. Its slightly dilated upper end 
seems to stand with its middle almost, but apparently not exactly, under the 
middle of the nearly central proboscis of the vault ; while at the anterior side 
of its upper margin, and a little out from under the proboscis, it shows re- 
mains of a kind of thickened collar, which we found to be composed of minute 
calcareous pieces. From this there radiate five ambulacra, composed of the 
same kind of minute pieces as the collar itself, each ambulAcrum consisting of 
two rows of these minute pieces alternately arranged. They are each also 
provided with a distinct furrow along their entire length above. As they ra- 
diate and descend from their connection with the top of the convoluted frame- 
work of the digestive sack, they all bifurcate, so as to send a branch to each 
arm -opening, thode passing to the posterior rays curving a little at first above, 
so as not to pass directly under the proboscis. These ambulacra, although 
passing along obscure furrows in the under side of the vault, which are deepest 
near the arm-openings, are not in amtact v\ith the vault, or visibly connected 
with any other puns than the top of the convoluted digestive sack, and the 
outer walls at the urm-openings. Kach of their subdivisions can be traced 
into an ann-opening, and it is very probable that they continued on out the 
ambulacral furrows of the arms and tentacniu. At one point in one of these 
amhulaorMl canals, beneath the vault, some evidences of the remains of two 
rows of minute pieces were observed alternating with the upper edges ot tboM 
composing the under side of these canals, and thus apparently covering them 
over. The condition of the parts is such, however, as scarcely to war- 
rant the assertion that this was really the case, though we are much inclined 
to think it was. If so, these canals must have been, at least under the vault, 
hollow tubes, formed of two rows of pieces below, and two above, all alter- 
nately arranged. 

We are not aware that anv evidences of the existence of these delicate 
ambulacral canals, com|H>sed of minute calcareous pieces, and passing beneath 
the vault from the arni-opcnings to the summit of the convoluted digestive sack, 
have ever l>eforc been observed in any Crinoid, recent or extinct; and we can 
bui tliink it ]»robable, that the extremely rare combination of circumstances 
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that brought them to light in this instance may not again occor for centuries 
to come, with regard to another specimen. That they correspond to the am- 
bulacral canals seen extending from the arm-base to the mouth, on the outgide 
of the ventral disc in Comatuta^ is clearly evident. 

The presence of furrows radiating from the central region of the under side 
of the vault to the arm-openings, in various types of palaeozoic Crinoids, must 
have been frequently observed by all who have had an opportunity to examine 
the inner surface of this part. Messrs. deKoninck and Lehon figure a portion 
of the vault of Aetinocrinus ttellaris^ in their valuable Recherchrtit aur les Crinoidet 
du Terr. Carb. de la Belgique^ pi. iii, fig. 4 f., showing these furrows, which they 
seem to have regarded as the impressions left by the muscles of the viscera. 
The 'inner surface of the vault of most of our western Carboniferous Cri- 
noids is known to have these furrows more or less defined, either from 
specimens showing this inner surface, or from natural casts of the same. In 
some instances they are very strongly defined from the central region outward 
to the arm-bases, to each of which they send a branch. In Aetinocrinus omo' 
tut J Hall, for instance, they are generally so strongly defined as to raise the 
thin vault into strong radiating ridges, separated by deep furrows on the outer 
side. In Stroloerinus, the vault of which is greatly expanded laterally, and 
often flat on top, these internal furrows, in radiating outward, soon become 
separated by partitions, and as they go on bifurcating, to send a branch to 
each arm, they actually assume the character of rounded tubular canals, some 
distance before they reach the arm-bases. 

That these furrows or passages of the inner side of the vault were actually 
occupied during the life of the animal by the ambulacral canals as they radi- 
ate from the top of the convoluted digestive sack to the arm-openings, we think 
no one will for a moment question, after examining Mr. Wachsmuth's speci- 
men of Aetinocrinus proboscidialisy which we have described, showing all these 
parts in place. It is also worthy of note, that in all the specimens of various 
types in which these furrows of the under side of the vault are well known, 
whether from detached vaults, or from casts of the interior of the same, they 
never converge directly to the opening of the vaults but to a point on the anterior side 
of itj whether there is a simple opening or a produced proboscis. The point to 
which they converge, even in types with a decidedly lateral opening of the 
vault, is always central or very nearly so, and even when the opening is nearly 
or quite central, the furrows seem to go, as it were, out of their way to avoid 
it, those coming from the posterior rays passing around on each side of it to 
the point of convergence of the others, a little in advance of the opening. That 
the ambulacral canals here, under this point of convergence of the furrows in 
the under side of the vault, always came together and connected with the 
upper end of the convoluted frame-work of the digestive sack, we can scarcely 
entertain a doubt. 

Now in looking at one of these specimens, especially an internal cast of the 
vault, showing the furrows (or casts of them) starting from a central, or 
nearly central point, and radiating and bifurcating so as to send a branch to 
each arm-base, while the opening or proboscis of the vault (or the protuber- 
ance representing it in the cast) is seen to occupy a position somewhere on a 
line between this central point from which the furrows radiate and the poste- 
rior side, one can scarcely avoid being struck with the fact, that this point of 
convergence of the ambulacra, under the vault, bears the same relations in 
position to the opening of the vault, that the mouth of a Comatula does to its 
anal opening. And when we remember that eminent authorities, who have 
dissected specimens of the existing genus Comatula^ maintain that these 
animals subsisted on microscopic organisms floating in the sea-water, such as 
thQ Diatomacece, minute Entomostraca^ etc.,* which were conveyed to the mouth 

* Bronn mentions the fact (Kla^sen des Thierreichs. Actinozoa, II, p. 211), that the re- 
roains of />iotowiace«, of the genera Navicula, Actinoeyiun CMcinodi$cu$^ and of minute Entom- 
ostraca were found in the stomach of ODinalula, and suggests that, when such objects, in 
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alon^ the amliulacral canals, perhaps by means of cilia, we are led from analofrj 
to think ihttt the palteozoic Crinoids subsisted upon similar food, conveyed in 
the game way lo the entrance of the digestive sack If so, where would there 
have been any absolute neeeifgiti/ for a mouth or other opening directly throusfh 
the vault, when, as we know, the ambulacral canals were so highly developed 
under it from the arm openings to the entrance into the top of the alimentary 
canal ? Indeed it seems at least probable, that if the soft Tentral di.«c of 
Comaiula had possesited the power of secreting solid vault pieces, as in mott 
types of palaeozoic Crinoids, that these vault pieces would not only hare covered 
over the ambulacral furrows, as in the palaeozoic types, but that they would 
also have hermetically covered over the mouth, and converted the little flexi- 
ble anal tube into a solid calcareous pipe, such ei£ that we often call the pro- 
boscis in the extinct Crinoids. ' 

From all the facts therefore now known on this point, we are led to make 
the inquiry whether or not, in all the palaeozoic Crinoids in which there i« 
but a single opening in the vault — whether it is a simple aperture or pro- 
longed into a proboscis, and placed posterially, subcentrally, or at some point 
on a line between the middle and the posterior side — this opening was not, 
instead of being the mouth, or both mouth and anus as supposed by some, 
really the anal aperture alone ; and whether in these types the mouth wai not 
generally, if not always, hermetically closed by immovable vault pieces, so 
far a8 regards any direct opening through the vault ? 

We are aware of the fact, that at least one apparently strong objection may 
be urged against this suggestion, and in favor of the conclusion that the single 
opening seen in these older Crinoids was the mouth, or at least performed the 
the double office of both anal and oral aperture. That is, the frequent occur- 
rence of specimens of these palaeozoic species, with the shell of a Plattfemu in 
close contact by its aperture, either with the side er the vault of the Crinoid, 
and not unfrequently actually covering the only opening in the vault of the 
latter, so as to have led to the opinion that the Crinoid was in the very act of 
devouring the Mollusk at the moment when it perished. 

Amongst the numerous beautiful specimens of Crinoids fonnd in the Keoknk 
division of the Lower Carboniferous series at Crawfordsville, Indiana, there is 
one species of Platvrrinu* ( /'. hemi*phirrieu*)^ that is so abundant that proba- 
bly not less than two hundred, and possibly more, individual specinien.s of it 
have been found there by the ilifTerent collectors who have visited that noted 
locality : and, judging from those we have seen, apparently about one-hnlf of 
lhe!*e were found with a moderate size<l, nearly straight, or very slightly 
arched and conical Platyrmt* (/*. infundibulum), attached to one side by its 
aperture, between the arms of tlie crinoid, and often so as to cover the single 
latenil opening in the vault of the same* From the direction of the jiligbt 
curve of the apex oftlie Plnfi/cerag, it is also evi«k'nt that it is always placed in 
such a manner, with relation to the Crinoid, that the anterior side of the Mol- 

flofttinie in th*» M«'n-wat««r. ♦•urn** In contact with the amhula^^rui furrows of ih«» ptnnuliw 
thoy wrn* ronvfVf.l hIotjk tiu'w* fiirrowj* to thoM* of the artiir*. an<l thenct* in tlu* ^umt• w«y 
Into ti»«« tmnith. H«' ri«li«*ul.«^ th<* id»»a. »iom<'tiin»*< hukk<>« tod. that the frwHl may liav** ht^'n 
handoil hy tin* piiinnliixtr wrniM •lirei'tlv to tUv mouth. 

I»ujapl in and Hii|>4S ali«<t (.tale 1 Hint Sat. don ZtNiptiytmi Er>hintL. p. 18), that th** llTinc 
fhmatufa w«« ** n'>uri-h<'d *»y mt<T<»»n«opir ^4^;^ and floating corpui«rl»»!», which th«' vthr»- 
llle ci!i»i of th«» arn)Mi1>i«-ra hroiiicht to the mouth," That thev may have futmetinx** •»a^ 
lowetl a lari:» r o»iji'«t. tiiat tt<Tid»ntHlly tluatf-d into the mouth, however, ia not ini|ir*>)«^»)e. 
and would not. if Hucii »;i«« th«* rajM«.hy any Tnean<« dif<proTe theicenerHlly a«.HH'pi*'d opini<Hi 
that th»'««* Hiiitnai?* r«'<'f jtimI tlieir food aliutmt t-ntirely ihrouKh the agency of iheir anibii- 
l*rral canal". 

• We at on** time thought t>ici»e -ihi'IN attnehed to the xide of thia PlatyrrinnM ti> he out 
of n'«<h of the o)>«>nii)(f. or •■upiN.Med nviuth.UM-HU^e we hml not -eeu ap«»elmen*i *'ii owing 
the |Mfiiioii i.f th«' ojM riiiiK in tliif* i*p«<-ie->. and hiwl Hup|>oMed.from its i«iniilarity to /*af|> 
trinui ffrannliitui. MiI|»t. and oth«'r ••|>»*«i»'^ without a lai«>ntl ofx>ninie, Uiat nu.-h w.i* aliHt 
tJ»e •ii.-e with thi- We Iimm- -iu" e *»M'n ''|»'«iinenj*. how«'Vcr. ^howinK that it hu* a iat«*nkl 
OM'ninic.itnd ther«-f"r«' UIodic to tlie group H^uriicrtMUj; so tliat it u* prulMitWe thei^^* »heU« 
oh«n coiet Uiif ojHnuiK. 
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Insk was directed upward, whea the vault of the Crinoid was turned in that 
direction.* A species of Ooniaaleroidocrinus {O. tuberosiu^ Lyon and Casse- 
day), found at the same locality, also has frequently a Plalyceras attached to 
the top of its nearly flat vault, so as to cover the only opening in the same. 
It is worthy of note, however, that it is always another, subspiral, Plafyeeras 
(very similar to P. sequilaterum), that we find attached to this Crinoid. so that 
here at least, it would seem that each of these two Crinoids has its own par- 
ticular species of Platyceras. 

In all of these, and numerous other exnmples that might be mentioned, it is 
worthy of note that it is to species of Crinoids with a simple opening in the 
vault, and not to any of those with a produced proboscis, that we find these 
shells attached in this way ;f and it is so rarely that we find shells of any other 
genus than Plaivceras^ apparently attached to, or in contact with, the body of 
a Crinoid, that it seems probable where other shells are occasionally so found, 
that their connection with the Crinoid may be merely accidental. If it could 
be established as a fact, that these Crinoids were actually devouring these 
Mollusks, by sucking out, or otherwise extracting and swallowing their softer 
parts, in any instance where they have been found with a shell attached over 
the opening of the vault, this would, of course, establish the fact that this 
opening is the mouth, or, at least, that it must have performed the office of 
both oral and anal aperture. But to say nothing in regard to all that is known 
of the habits and food of the recent Crinoids being so directly opposed to such 
a conclusion, the fact that so large a proportion as nearly one-half of all the 
individuals of some species should have died at the precise moment of time 
when they were devouring a Plaiyceras^ and should have been embedded in 
the sediment and subsequently fossilized without separating from the shell, 
seems, to say the least of it, very improbable. 

And it is even more difficult to understand upon what principal an animal with 
its viscera incased in a hard unyielding shell, composed of thick, close-fitting 
calcareous pieces, and with even its digestive sack, as we have reason to believe, 
at least to some extent, similarly constructed, could have exerted such powers 
of suction as to be able to draw out and swallow, through an aperture in its 
own shell, often less than one-tenth of an inch in diameter, the softer parts of 
a mollusk nearly or quite equal in volume to the whole of its own visceral 
cavity. That they ever did so, however, becomes still more improbable, 
when we bear in mind the fact, that the animal supposed to have performed 
this feat, lived, at least during the whole of its adult life, attached to one spot 
by a flexible stem, that only allowed it a radius of a foot or so of area to 
seek its prey in ; while the. mollusk it is suppoFei to have so frequently de- 
voured, from its close affinities to the genus Caputus^ may be supposed to have 
almost certainly lived most of its life attached to one spot. J In such a case, why 

• Prof. Richard Owen has noticed, in his Report on the Geolojjioal Survey of Indiana, p. 
3€4 1 18(32), the frequent occurrence of a Piatycrat attached to th»s Mume PluLycriuu*, at thi8 
locality, anil proix>se>l to name the PUitycer'i* P. pabulocrimif, from the supposition that it 
formed the chief food of these Crinoids. It is probable that the Fltlyctran for whi<;h he 
proposed thi;* name, is the same we named P. infundibulum, but &s he jrave no (inscription 
of the species, and Imt an inioerfect tigure, we oannot speak ?>'w««»»W« as to its identity. 
Prof. Hall has also proposed the name o[ P. mbrrcium for this Crawfonisviile /'/t/j//- r«>f, but 
he had previously used the same name for a very different, Mew York, Devonian species 
of this zenus. 

Prof. Yandell and Dr.Shum.^rd have also figured in their paper enlitled "Contributions to 
the Geology of Kentucky," a specimen of Acrocrinus, with a very similar PUdyarai appar- 
ently ai cached lo its vaults 

Amongst all the numerous Crinoids found at Burlington, Iowa, we are aware of but a 
single iiiHtauceof one being found withaP/a/i/c«ru«attached, and that if a specimen i)f>lc/i- 
noc.'inui vetUrivosm in Mr. Wachsmuth's collection, which lias a crushed shell of a Matycrrus 
connected witli lis vault. 

t Possibly due to the fact, that in species with a proboscis there is much less room for 
attachment to the vault. 

t Most of the best European authorities on paleeontology refer these shells even to the 
existing genus CapiduM, 
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should the Crinoid hare so frequently left the Platyeeras to grow within Itf 
reach to nearly its adult size before devourinfi; it? But if from some unknown 
cause it should have done so, by what means could the Crinoid have pulled 
loose the MoUusk (which from analo(cy we may reasonably suppoge held with 
some degeee of tenacity to its place of attachment), and placed it with the 
aperture of its shell over the opening supposed to be its own mouth ? That it 
could have used its arms and tentacula as prehensile organs, in this seos«. ij 
extremely improbable from their very structure, so much so indeed that few 
if any of the best authorities who have investigated the recent Crinoidi, 
believe that they ever used these appendages to hand directly to the month, 
even minute organisms ♦ 

But we believe the strongest argument against the conclusion that 
the Crinoids, so frequently found with the shell of a Platycera* attached to 
them, died while in the act of sucking out, or otherwise extracting the softer 
parts of these MoUusk, remains to be stated. In the first place, if such really 
was the nature of the relations between the Crinoid and the Mollusk, it is of 
course self-evident that the continuation of the life of the latter must bare 
necessarily been of very short duration after it came in contact with the Cri- 
noid. Yet we have the most conclusive evidence that such was not thf case ; 
but that on the contrary, in most if not all of these instances, the PtattfeeraM 
tnuMl have lived long enough in contact tdth the Crinoid to have adapted the nnuo^ 
tie* of the margin* of its shell exactly to the irregularities of the surface of the 
Crinoid. 

We have taken some trouble to examine carefully a number of specimens 
of Platycrinus hemi/iphctricus, And Ooniasteroidocrinus /Mierona, from Craw fords- 
ville, Indiana, with each a Platyreras attached, and in all cases where the 
specimens are not too much crushed or distorted, or the hard argillareoni 
shaly matter too firmly adherent to prevent the line of contact between the 
shell and Crinoid to be clearly seen, the sinuosities of the lip of the former 
closely conform to the irregular nodose surface of the latter. Owing to the 
fact that in some cases the shell has evidently been forced by accidental 
pre8!>ure again««t the surface of the Crinoid, so as to become somewhat 
crushed, this adaptation is not always so clearly evident; but in most cases 
it is more or less visible, while in some it is strikingly manifest. In one 
instance of a Platycrinun now before us, with a /'/a ^yrrra« attached, as usual, 
to its side, between the arm-bases of two of its adjacent rays, and of rather 
larger size than those usually found attached to this species, the adaptation 
of the irregularities of its lip, so as to receive the little nodes and other 
prouiinence of the Ciinoid, is :(o clearly manifest that a moment's examinntion 
mu!«t sati.'^fy any one that the shell must huve grown there. Being, as we 
stHtcil, a larg' r individual than we usually see so situated, it not only iiccuptei 
the whole uf the iuternulial or anal space to which it is attached, but its 
lateral margins on each side coming in contact with the arm-ba5f»s of the 
Criuoid. as the shell increased in size, had formed on either side a pr,found 
sinus in itn lip fir the reception of these arms. These sinuses are not only in pre- 

• In many inHt»n<"i'fl it 1>« rli'Mrly evident that it wonM hare been nn ah$nltite impn$sitt%titp 
for reriHin type* of cmr ('arUtnifer<>ii*< ('rln'»id!« in have handed any ohleof (rreat or "mail, dl- 
rertly to the'only ofi^nintc thr)HKh the vault. That i-. where thia opening •'•at the est ri?mity 
of a ctruifcht ri^id liiU'. often nt'arlv twice the li-iiKth of the urni«. eT<«u to the extr<*ni« 
end«« of th«-ir tiTiiniate divi?»ioi»f*. \Ve are aware tliat »«»me have ^iii»p<i#eil thl.« tul«e, or pr«>- 
h«n«ri<«. to fiave N'on HexiMe. and tli** Me».«»r!*. \iistin even thought it wa« e»peoinMy d**- 
i»iiCn«'d and UMMlforiho t>ur|M><**> (»f KUckinK otit the r^ofii'r parta of I'olyp^ If n4»xtt4e. we 
might -iipiMtae that in tlioMo ru*«>H where it wan an iiinch longer than the arin«, that it 
could ha\e \n'ou ••urvc.j (to n». to bring it?* extremity within reu<*h of the endw of the arm* ; 
luit atthouKh w«' hrtv«' in a lew in«tan<"«'<« m«M»n thi«- tnU- more or leim >)ent. a eareful examt- 
nation alwMy<« Ahoweii that. wh<T«< thi«* wh<* tiot du** to an aeeitlental fracture aft^r theileath 
of the animal, it via« < au«>*Mi hy ih«* iilat*')* roin^Mt^inff it ^HMng on one »ide larger, or 
dlfffrentlv toriind Ir-'in tho-*' onthe i«th«*r. and e\idfntl>" not to tlexihihty. Vft* l^nd th«» 
armH. whi<-h were e\id«'iiily Hexihle. folded anfi J»ent in every conceiraMe manner, t»ut the 
tuU' of the vault i*. in nine i a«»es out of t«*n, if not iiior«' fnnjuently. when not ateidenially 
distorted, found to he i>er(»4-tlv Htraigltt, or a little inclined to one sido or the other. 
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cisely the proper places^ but of exactly the proper size and form to receive the 
adjacent arm on each side ; the entire adjustment being so exact, that it 
seems scarcely possible that the shell could have been removed during: the 
life of both animals, and after the Mollusk had attained its present size, with- 
out either breaking its lip or breaking off the arms of the Crinoid. Unfortu- 
nately, in clearing away the rather hard argillaceous matrix, before the 
arrangement of the parts was clearly comprehended, these arras were broken 
away, but their stumps are still seen protruding from the sinuses, which are 
80 deep as almost to present the appearance of isolated perforations, though 
it is evident, on a careful examination, that they are only deep emarginations 
extending up from the edge of the lip. 

In looking at the sides of this Platt/ceras^ which has the form of a very 
slightly arched cone,* and stands out nearly at right angles to the side of the 
Crinoid, it is easy to see, from abrupt curves in the lines of growth, along up 
its sides, on a line above the sinuses mentioned, that these sinuses com- 
menced forming abruptly at points about half way up ; and on measurintr 
across between these points with a pair of dividers, the space between is 
found to coincide very closely with that between the inner sides of the arm- 
bases protruding fiom the sinuses. Hence it is evident that the shell had 
commenced forming these sinuses in its lip exactly at the period of its 
growth, when it had attained a breadth that brought the edges of its lip in 
contact with the arm-bases. After this, it had increased very little in breadth 
between the arms of the Crinoid, though it had grown somewhat wider above 
and below, and nearly doubled its length. Whether or not it covers the open- 
ing in the side of the vault of the Crinoid we are unable to say, since the 
folded arms (which are, as usual in these cases, well preserved) and adhering 
matrix, cover the vault. We have scarcely any doubt now, however, that the 
Platyceraa does, in this, as in most of the other cases, actually cover the open- 
ing in the side of the vault of the Crinoid. 

From the facts stated it is, we think, evident that these Mollneks actually 
lived long enough after their connection with the Crinoids, to which we find 
them attached, not only to have adapted the edges of their lip to fit the sur- 
face of the Crinoid, but to have generally increased more or less in size, and 
in some instances, at least, to have actually nearly or quite doubled their 
size. Admitting this to be the case — and we think there can be no reas- 
onable doubt on this point — we can no longer believe that these Crinoids 
were preying upon the Mollusks ; and we therefore think no well grounded 
arguments can be based upon the fact of their being so frequently found 
attached in the manner described, in favor of the conclusion that the opening 
in the vault of these Crinoids is the mouth. 

But, if they were not in the habit of eating these Mollusks, it may be asked 
what could have been the nature of the relations between the two, that so 
frequently brought them together as we now find them ? The first explana- 
tion that suggests itself is, that possibly the Mollusk may have been preying 
upon the Crinoid. But the fact, already stated, that these Mollusks evidently 
lived long enough attached to these Crinoids, as we have every reason to be- 
lieve, during the life of the latter, to have at least increased the size of their 
shells considerably, if not indeed during their entire growth, is alone an al- 
most insurmountable objection to such a conclusion. Doubtless, like other 
marine sedentary animals, these Mollusks, when very young, floated freely 
about in the sea, until they found a suitable station to attach themselves, 
where they remained during life. May they not, therefore, have been attracted 
to the bodies of Crinoids by the numerous little organisms brought in by ihc 
action of cilia, along the ambulacral furrows of the arms of the Crinoids, or 
in currents produced by the motions of the arms of the latter? The excre- 

* It being the common species of Plalyctrat that is usually found attached to this Platy- 
erinw. 
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inatious matter of the Crinoid could doubtless have passed out under the foot 
of the Plaft/cerag, supposing the opening in the Crinoid sometimes coTered br 
these shells to Ynwe been the anus, but it is difficult to conceive kow food 
could have passed in, if we suppose this opening to be the mouth. 



On the Seed YmioIi of 70B8YTHIA. 

BY THOMAS MEEHAN. 

Forftvthia j»MJ7»rn*a Vahl., and F. viridissima Lindl., two Chinese plants, bare 
I believe, nevtr been known to produce perfect seed, though common in cul- 
tivation The latter rarely produces capsules; the former bears capsules 
freely, but no fn-rfVct seed. 

Tht SI' two pinnts have strong specific differences ; yet my studies in devel- 
opment, as published in papers In our Proceedings, lead me to believe thtm 
tu hHve an nnity of origin. Noticing last spring that the stamens in F. «v«- 
jttn»a. nnd the pistil in F. viridiffima, were relatively n ore hij^hly developed, 
I supposiMl the two might possibly be, as we say practically, male and female 
forms of the same thing. I impregnated flowers of F. viridintima with pollen from 
/'. S'fpfni'Oy and for the first time had the opportunity of examining perfect 
capsules of this species. The seeds, however, though apparently mature, 
proved iniperfeit on dissection. There is no doubt but that F. *u*pfn*a con- 
ferred on the other the power to produce capsules, — why not the additional 
power of perfect seeds is a mystery, — though not more so perhaps than that 
it should Itself be able to produce only seedless capsules. Another form is 
probably missing, necessary to fertilize the plant and furnish the wanting 
link to prove the hypothesis of a unity of origin. 

But sonse useful lacts proceed from the experiment. The capsule of F. 
rindiis ma I believe has never been described. Lindley, the author of the 
species, does not seem to have seen it. It is broadly ovate, sharp pointed, 
aid wrinkled, carpels of a thin papery texture, bivalvate. Seeds resem- 
bling small grains of white wheat, wingless, developing upwards a swell as 
down from ihe funiculus, shining, and profusely pitted with small dots. The 
jH-dunrles are rather shorter than the pods. One eapnile rn* four-reiUd, irt/A 
sefdM in each division. 

/'. ftu$i>rn$n is variously described by different anthors. Bunge says the 
capsule is ''about four-seeded," Endlicher " few," and Zucearini '* numer- 
ous." The auihor makes the seeds '• narrowly winged." I find the capsule 
narrowly lanceolate, ligneous, and verrucose, on pedicels double its length, 
composed of two carpels, in one of which 1 counted sixteen immature winged 
^eeds; one, however, was fully developed, although as in the other form im- 
perfect, and this tcan tnngUff, exactly resembling those of F, rtridtttimn in all 
but color, which was a little darker. 

The chief interest is the relation these capsnies exhibit to Syringa and to 
the allied orders of Solanacea* and Jasminace*. It was plain in the fonr- 
celled I apsule of F. vnidixftma that placentous matter pushes out from the 
central axis in tour directions, though usually the tvo altrrnate* ore detumte 
ofovulet. When barren it is most highly developed. On perfect seeds it 
forms no margin ; on imperfect ones a wing, uoiil in Syringa, where the 
productive division bears only a single winged seed, the unproductive one is 
expanded into a long broad wing, pushing through the whole length of the 
incurved cHrpellary margins, cementing them closely together, and thus 
neces italing the pecuTiHr dorsal dehiscence familiar in the common Lilac. 
A slight ditif rence in the vigor of placentous developm^-nt constitutes the 
chief cause t»f the differences in these three forms of capsule. 

The polyspermous placentation of Forsythia indicates an approach to Sola- 
naieir, and the erect tendency of the seeds to Jasminacea^. 
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Bomarki on some typei of CarboBiferoni CBIKOIDEA, with desoriptioni of 
new Genera and Species of the same, and of one ECHINOID. 

BY F. B. MEEK AND A. H. WORTHEN, 

Of the Illinois State Geological Survey. 

Since the publication of the second volume of the Illinois Geological Re- 
ports, in 1866, other engagements have, until recently', prevented ns from at- 
tempting any further investigations of the Crinoidea, beyond the preparation of 
some specific descriptions for the third volume. On several occasions we have ex- 
pressed the opinion, that the classification of these animals, as entirely based upon 
the number and arrangement of the pieces composing the walls of the body below 
the arms, without regard to the most «z^raorrfinary differences in other parts, is, 
to a considerable extent, artificial ; and that when larger collections, containing 
perfect specimens, showing the whole structure of a greater number of species 
of various types could be obtained for study, considerable modifications in the 
limits of genera, as most generally understood, would be found necessary. Im- 
pressed with this opinion, we sepnrated in the third vo'ume of the Illinois Geo- 
logical Reports and elsewhere, either as distinct genera, subgenera, or less 
important sections, various types that had already been named by different 
parties in this country and Europe, as distinct genera, but which had been 
almost entirely overlooked or neglected by most authors, while to a few other 
types we gave, for the first time, distinct names. 

Having recently had an opportunity to study in Mr. Wachsmuth's collection 
at Burlington, Iowa, what we really believe to be by far the most extensive 
collection of finely preserved Carboniferous Crinoids ever brought together, 
either in this country or Europe, we have been more than ever impressed, not 
only with the importance of the separations we had previously admitted, but 
with the necessity for giving even greater prominence to some of those groups 
than we have hitherto done, as well as for making other divisions. It is only 
when we can study a great collection like this, in which specimens may be count- 
ed by hundreds, showing the whole structure of numerous species belonging 
to various genera that it can be fully realized how readily we may arrange 
them into perfectly natural groups, distinguished in part by other characters 
as well as by the structure of the body. In addition to this, in attempting to 
classify such a collection as this by taking into consideration the structure of 
the body onlt/, we soon find that we would often have to include in a single genus 
forms differing very widely, on as important other characters, as those distin- 
guishing many of the universally admitted genera of other groups of EchinO' 
derma ta. 

When once we have become familiar with the different groups, as separated 
by a careful study of the entire structure of these animals, it is surprising to 
see how readily we may generally separate them, even from very imperfect 
specimens, upon some seemingly unimportant characters scarcely ever noticed 
by those who give the widest limits to genera. That such divisions greatly 
facilitate the studv of these fossils must also be evident to anv one who will 
attempt to identify the numerous species of some allied groups contained in a 
large collection. 

With regard to the new species described in this paper, as well as others 
that we expect to describe hereafter from the same horizon, it may be proper 
to state, that we have had the advantage of being able to compare them direct- 
ly (assisted by Mr. Wachsmuth) with authentic specimens of very nearly all 
the described species from the Burlington rocks. Many of the original typical 
specimens we have here at hand in Springfield, while Mr. Wachsmuth has in his 
own collection good specimens of nearly all the described Burlington species. 
Many of his specimens are also types of species, while most of those that are 
not, have been identified from direct comparison by him and Mr. Niles and our- 
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selTcg, with the original types in the possession of others at Burlington and 
here. 

The fact that Mr. Wachpmnth is the onlj person (with the exception of oc- 
casional visitors) that has been collecting at Burlington during the Ust four 
or five years, and that during this time extensive excavations have been roadc 
in working the numerous quarries and in opening new streets in the Burling- 
ton rocks, has given him great advantages '\fi collecting; consequcntlv his col- 
lection may now be regarded as unrivaled in the number and perfection of 
specimens, as well as in the number o( species. 

Mr. Wachsmuth informs us that he also has many duplicates that he is will- 
ing to exchange for other Crinoids, or to dispose of in any way that may AMisi 
in affording him the means of increasing his collection. 

Genus CYATHOCRINITES, Miller. 

As properly restricted to true typical ppecies, such as the C, planus. Miller 
and C. mammiilann, C. calcaratun and C. bursa, Phillips, the genus Cyatht^crimtf* 
includes forms with a more or less globose (or perhaps rarely obconici body, 
composed of thin pieces, which below the vault consist of the basal, subradial 
and first radial plates, and but a single anal piece that can be properly regard- 
ed as forming a part of the walls of the body below the top of the first radialf 
Of true inierradials there are apparently none. The base consists of five pieces, 
all normally of the same form, and alternating with these there are five gen- 
erally larger pubradials, one of which, on the anal side, differs in form from 
the others, being truncated above for the support of the only anal piece insert- 
ed between two of the first radials. The five first radial pieces are compara- 
tively lar^e and alternate with the subradials all around. 

The succeeding radials are all small, more or less rounded, or sometimes an- 
gular, and always free or form no part of the walls of the body, those of 
each ray being distinctly separated by more or less wide interradial spaces. 
The number of these free pieces varies from two to some six or seven to the 
ray, the number being generally different in the different rays of the same in- 
dividual. The arms are slender, more or less bifurcating and rounded or some- 
times angular, an<l always composed of a single series of pieces provided with 
a deep anibulacral furrow along the ventral or inner side, and apparently with- 
out tciitncula (pinnulfp) along its margins. The column \% generally if not 
always round and pierced by a small canal, and not divisible into five sections 
longitudinally. 

The vault in this genus is always much depressed, never being extended up- 
ward in the form of a Inrgr poriferous trunk, or so-called proboscis, as we see 
in the typical forms of Potfhocrinux. It is very rarely preserved in the 8|iecimens 
as usually found, but according lo Phillips' and Austin's figures of C planus it 
would appear to be provided with a lateral proboscis, or, more properly as we 
think, aual tube and an apparent central oral aperture. From specimens of (*. 
malvarfUM and (\ lovrntis, however, which we have had an opportunity to ex- 
amine ici Mr. Wachsmuths collection an<l have described in another place we 
are satisfird that, in these species at least, which appear to be typical exam- 
ples of the genus, the apparent central opening is closed by vault pieces, in per- 
fect sp<'(imens. These central pieces, however, are more liable to be removed 
by any accident than the five larger surrounding pieces, because the latter are 
more d« eply inserted, in order to permit the five rather large anibulacral canals. 
ext«n«iing inward from the arm bases, to pass oirr them, or rather along the 
upper hide t)f the sutures between them, while these furrows pass in under the 
pieces forming the centre of the vault, which are consequently less firmly 

fixed. 

As we have not had an opportunity to examine the original typical speci- 
mens of C planus, figured by Phillips and Austin, we of course cannot assert 
positively that the vault of these types was c(»nstructed like that of the Iowa 
species we have described, but we arc strongly inclined to believe such was 
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really the case, and that the apparent central opening was closed by vault 
pieces when the specimen was entire. 

Of the American species presenting, so far as known, the characters of this 
genus as properly restricted, the following examples maybe- mentioned, though 
the vault of only the first two of these species is yet known to us, viz., C. mal- 
vaceusy Hall, C. lowenau^ Owen and Shumard, C. (Poleriocrinns) Barrisii^ C. vimi- 
nalisj C. lametlosusj C, divaricattu and C. rotundattu^ Hall ; also C. Saffordi and 
perhaps C. Farleyi, M. and W., and C. rigidxu, White. 

New tpecies. 
Cyathocrinites fraoilis, M. and W. 

Body snbsphajroidal, a little oblique, rather regularly rounded to the column 
below, from near the middle, and a little contracted above ; composed of remar- 
kably thin plates. Facet for the attachment of the column not excavated and very 
small. Base having the form of a very shallow, subpentagonal basin ; basal 
pieces with a general subquadrangular form, but really pentagonal, from the 
slight truncation of their smaller inner ends at their connection with the column. 
Subradial pieces comparatively large, hexagonal, excepting the one on the 
anal side, which is larger than the others and heptagonal in outline. First 
radial pieces rather smaller than the largest subradials somewhat wider than 
high, with a general subpentagonal form ; all strongly incurved above between 
the free radials ; facet for the reception of the second radials about one-third 
the breadth of the first radials and rather deeply excavated. Anal piece rather 
smaller than the first radials, longer than wide, irregularly hexagonal and sup- 
porting the outer side of the ventral tube (proboscis), which, like the body, is 
composed of very thin plates. Second (first free) radials very small, short 
and not always extending entirely across the excavation for their reception ; 
succeeding radials, excepting the last, quadrangular, as viewed on the outside, 
about twice as wide as long, and abruptly rounded or subangular on the out- 
side ; last one pentagonal and generally a little longer than the others. Of 
these free radials four may be counted in one of the posterior rays, six in the 
other, three in one of the lateral rays, and seven in the anterior ray. 

Arms at their origin on the last radials rather divergent, and in one of the 
posterior rays seen to bifurcate on the sixth piece, above which one of the 
divisions can be traced to the sixth piece without farther bifurcation, though 
there are probably other divisions beyond ; arm pieces about as long as wide, 
and, like those of the free radials, all deeper than wide, and profoundly 
grooved within for the reception of the ambulacral organs. Surface smooth 
or only very finely granular. 

Height of body, 0'50 inch : greatest breadth of same, about 0-76 inch. 

This species is related to C. rotundatus^ Hall, but not only differs in having 
its free radial series much stouter (judging from the facets for their reception 
in the typical specimen of that species now before us), but in having all of its 
body plates very decidedly thinner, while its first radials also differ in curving 
strongly inward, between the bases of the free rays. It likewise comes from 
the lower division of the Burlington beds, while the rotundatua came from 
the upper, and it has been found that scarcely any of the species are common 
to those two horizons. 

Locality and ^o«iVton.^Burlington, Iowa ; lower part of Burlington limestone. 
Mr. Wachsmuth's collection. 

Cyathocrinites tenuidactylus, M. and W. 

Body, exclusive of the free rays, deeply cup-shaped, rounded below, com- 
posed of moderately thick plates for a true Cyathocrintu. Column compara- 
tively rather stout, composed near the base of alternately thin and somewhat 
thicker pieces, the latter of which project a little and seem to show a slight 
tendency to become minutely nodular ; central canal distinctly pentapetalous 
in the form of its cross section. Base unknown (being accidentally shoved 
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into the body with the end of the column in the specimen studied). Suhra- 
dials of moderate size, those seen hexagonal. First radials someirbat larj^r 
than the subradials, a little wider than lonj?, with a (general sabpentAfrooal 
form : facet for the reception of the second radials about one-third as wide at 
the upper side of the plate and excavated about one-third of the war down. 
Second radial pieces very small, wider than lontr, and with the sacceedin}^ ra- 
dials ciirvinj^ outward. Third radial in one of the ravs nearly as long as wide, 
expanded above an<l contracted below, and in this ray surmounted by a fonrth, 
wliicli. like the third in each of the only two other rays seen, is a triang^ular 
axillary piece, on which the arms rest, the upper angle being acute and so pro- 
duced as entirely to separate the arm-bases, while the lateral slopes, on which 
the arms rest, are distinctly concave. Anal piece unknown. 

Anns distinctly <livergent at their origin on the last radials, as well as at 
their succeeding bifurcations, dividing on the third piece in two of the rays 
seen, and on the fourth in another, the pieces being rounded, nearly as wide as 
long, soinewhjit constricted in the middle and a little dilated at their upper 
ends, while all of the axillary pieces at the various bifurcations have much the 
same form as the last free radials. Beyond the first bifurcations mentioned, 
above the last free radials, several of the arms are seen to bifurcate again oo 
the fifth piece and twice to three times more at various distances above, while 
they all gradually decrease in thickness with each bifurcation until they be- 
come nuich attenuated, though the pieces of which they are composed main- 
tain their length to sueh a degree that those of the smaller divisions are near- 
ly twice as long as wide. 

Surface of bo«ly plates slightly beveled at the sutures and more or lest 
roughene<l by small ridges or nodes, which on the subra^lial pieces present 
the appearance of nearly continuous, radiating, somewhat nodulous ridget, 
while those of the first radials have more the character of irregularly dispoteil 
nodes. 

Length of body below the top of first radial pieces, 0*40 Inch ; breadth of 
same about 0-64 inch ; length of arms from their origin on the last radials at 
least 2 inches and perhaps a little more. 

Thi* species seems to be more nearly allied to specimens in Mr. Wachs- 
muth's collection that have been identified with l*oteriorrinH» Hnrrm, H.tll, than 
to any other form with which we are ac(|uainted. It differs entirely, however, 
In its -sculpturing, that species having its body plates marked with numerous, 
rather fine, thread-like, radiating cosi4e. The arms, however, are m«>re similar 
to th«)*e of our species, though they are rather stouter below in the latter. 

Wf have uot had an opportunity to see the type of Poteriornnnji BnrriMt, bat 
the form in Mr. VVachsniuth's collection, referred to that species by all the 
Burlington (Jeologists. is a true Oyitthorrimt*, or more \iTo\ieT\y Cyathf*<'riniUM. 

I.nrthiy nmi pn$ition. — Loirer. division of the Burlington beds (Lower Carbo- 
niferous) at Burlington, Iowa. .Mr. Wachsmuth's collection. 

Genus BARVCRINUS, Wachsmuth, MS. 

(J<^c-. heavy : sWrsv, a lily ; in allusion to the ponderous nature of the platet 
aii<l arms. ) 

Amoinr<*t the various American Carboniferous species that have been re- 
ferred by ditTerent authors to the genus Ct/athorrinut, there is a group of spe- 
cies \%hicli. although agreeing with that genus almost exactly in the number and 
arrangtnieiit of the pieces composing the boily below the top of the first radials, 
that ■•till differs in several rather strongly-marked characters. In the first 
plaee. these speeiis are all more robust.* and have distinctly thicker an«i more 
ponderoii*! plate>4 and arms than in the typical forms of (^tfathorrimuM. They 
also dit!Vr in generally having a more or less developed, quadrangular subunal 



* S>tu«- of thciii attain tbo gigaDtir tize of more than Z'V* inchen In breadth of Nxiy. 
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piece, inserted obliquely under one side of the first radial of the right posterior 
ray, and connecting with the only other anal piece above by a short oblique 
truncation of its right lower margin. This subanal piece varies in its propor- 
tional size, even in different individuals of the same species, and is sometimes 
very small, or even occasionally wanting, while it is very rarely, if ever, 
large enough to separate the first radial and the true anal piece above 
entirely from each other. A more constant difference, however, is the uniform 
presence of bat two of the free primary radial pieces to each ray (instead of an 
irregular number), excepting perhaps^ sometimes in the anterior ray, where 
there may be one or two more. These free radials are also proportionally wider 
and shorter than in the typical forms of Cyathocrinu»^ particularly the second 
radial, which is often so short and wide as to present a nearly transversely 
linear appearance, as seen on the outer side. 

As in Cyathocrinui, the species of this group have their arms and all their 
divisions composed each of a single series of pieces, apparently without pin- 
nula; ; but here these pieces are always very much stouter, distinctly rounded, 
and only provided with comparatively very small, or almost linear ambulacral 
furrows. Again, they present marked differences in their method of division. 
That is, instead of regularly dichotomizing, so as to form equal divisions more 
or less frequently subdividing in the same way, the subdivisions regularly di- 
minishing in thickness, they are often simple from their origin on the last ra- 
dials, and merely give off along their inner lateral margins, at regular intervals, 
alternately on opposite sides, stout, rounded, simple armlets. In some instances 
one arm of each lateral ray, and sometimes one of each posterior ray, dichoto- 
mizes once or ofteuer, but even in these cases the other arms remain simple, 
and, like the principal branches of those that bifurcate, merely throw off alter- 
nately, at regular intervals along their inner lateral margins, stout armlets If 
these armlets in this group performed the same offices as pinnulse in other 
Crinoids, as we have every reason to believe the ultimate subdivisions of the 
arms in Cyathocrtnu/t proper did, the sacks for the reception of the ova must 
have protruded considerably beyond the edges of the merely linear ambulacral 
furrows. 

In the column of Barycrinua we also observe some more or less defined differ- 
ences from that of Cyatftocrinus. For instance, in the former group it is pro- 
portionally stouter, with a much larger canal, which is also rarely, if ever, 
perfectly round, but apparently always obtusely subpentagonal. But the most 
remarkable difference consists in its being often divisible longitudinally into 
five sections in Baryerinus. This character is not always well marked, being 
apparently sometimes obliterated by the sutures becoming anchylosed. In 
some cases, however, it is so strongly defined that we find the column with 
these sutures more or less separated along its entire length, and in some spe* 
cies there were apparently pores passing through these sutures to the cavity 
within. We are aware that several other types of Crinoids had the column in 
this way divisible into five parts longitudinally, but we have not seen any in- 
dications of it in the typical forms of the genus Cyathoerinus. 

In regard to the vault of this group nothing is known, not a single individual 
of the numerous specimens belonging to various species hitherto found, show- 
ing, so far as we are aware, any traces of it. From this very fact, however, it 
seems probable that its vault differed from that of Cyathocrintu proper in being 
merely a soft ventral disc, without any covering of calcareous plates. If it 
had possessed the power of secreting vault pieces, it seems probable, from the 
thick ponderous nature of all its other parts, that these would have been sufS- 
ciently firm to have been found in place, in some of the numerous specimens 
now known. In addition to this, the upper inner edges of the first radial pieces, 
on each side of the free radials, are beveled off to an obtuse edge, and show no 
facets for the attachment of vault pieces. 

Whatever may be thought in regard to this group being entitled to rank as 
a distinct genus, or as a subgenus, from Oyathocrmutj we can only say that the 
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Tarious species of the two groups can be as readily separated, eren withoat 
specimens showinj^ the arms, as those of anj other two allied genera. Indeed, 
they can be far more readily separated than Scaphiocrinu* and Zramnw, or 
than the former can in all cases be separated from Poteriorrinus. 

Believing that a systematic classification of the Crmoidea really requires the 
separation of the group under consideration from the types for which the oanc 
Cyathocrinus was originally proposed, we cheerfully adopt for it Mr. Wach- 
smuth's appropriate manuscript name, Barycrinut. Mr. Wachsmuth refers to 
this group the following species, the first of which he regards as the typical 
form. — viz. : B. gpuritu^ B. erattihraehiatut, B, huUatu*^ B. tumidus^ B. ma^uter^ 
B. I/ovn/i, B. latut, B. lA/oni, B. tculptilis, B. Thomx and B. protuhrrans, all de- 
scribed by I'rof. Hall under the name Ct/athoerinua ; a\so B. eornutus iz=:Cyatk0' 
crmus rornututy Owen and 8humard). 

We likewise place in this group our B. Waehtmuthi^ B. antfulatut and B. «m^ 
tumidits, all of which were originally described by us under the name CyotKc* 
crinu*. It is possible our Cyathocrinusf Sangamonent mtij belong here, as it 
has the same thick body plates, as well as the small quadrangular intercalated 
subanal piece. Still, as all its first radial pieces are evenly truncated, their 
entire breadth straight across above, and provided with a transverse furrow, as 
if for the articulation oi the second radials, it is probable these and the succeed- 
ing radials and arms (which are unknown) had a different structure and 
arrangement. It is certainly not a true Cyathocrinu». however, as properly re- 
stricted, but more probably belongs to an undescribed genus. 

Barycrinus maqmficus, M. and. W. 

Body attaining a gigantic size, cup-shaped, or widening rather rapidly, with 
moderately convex sides from the column to the top of the first radials. Base 
shallow, basin-shaped, or about four and a half times as wide as high, with a 
large concave facet for the attachment of the column, and a large, obscurely 
five-lobed perforation for the connection of the central cavity of the columa 
with the visceral cavity of the body. Basal pieces regularly pentagonal. Sub- 
radial plates about five or six times as large as the baiial pieces, as wide as 
long ur slightly wider, all regularly hexagonal, excepting one on the anal 
side, which is a little shorter than the others, and truncated above for the re- 
ception of the anal piece, so ns to present a general heptagonal outline First 
radial pieces about one third wider than high, and larger (particularly wider) 
than the subradials, each presenting a general pentagonal outline, and pro- 
Tided with a rather shallow, outward sloping, concave facet, occupying more 
than one-third its entire breadth, for the reception of the succeeding radials. 
Second radial pieces very much smaller than the first, extremely short, or only 
about oric-fouith as long in the middle as wide, and becoming much thinner, 
or wedge- ^haped, on each side. Third radials a little longer in proportion to 
their breadth than the second, and presenting a subtrigonal outline, supporting 
on their s^loping upper sides, broad, short, roun«led arm-pieces. Anal piece 
about half us wide, and nearly of the same length as the first radials. and 
subquadrungular in form. Surface marked with small pustules, which often 
become contiucnt, so as to produce a peculiar corrugated roughness, some- 
what similar to the ornamentation we see on the body plates of the true 
AmphorarrtnuMy but coarser. 

Breadth of body 3 33 inches ; height of do., 2-20 inches ; breadth of base, 60 
inch : bn-adth of facet for the reception of the column, 0-8.^ inch ; do. of largest 
first radial piece. 1-70 inches; height ot same, 1*30 inches. Thickness of one 
of the arms at base. 70 inch. 

This splendid Crinoid was found by Mr. Green, of the Illinois Sur%-ey, with 
its plates detached and lying near together in the rather soU matrix. After 
working out the pieces, we succeeded in building up the entire body to the 
third radials aud first arm-pieces, inclusive, excepting the anal piece, which 
was not fouud. It presents a very striking appearance, and is the largest Cri- 
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noid we have ever seen. If its arms were as long in proportion as those of 
some other species of this group, thej must have been near twelve inches in 
length, and with its column, body and arms together, it may have been more 
than four feet in height. It is evidently related to Baryerinus magistery Hall 
(sp.), but differs from that species, the type of which is now before us, in having 
its surface roughened by numerous small pustules, showing a tendency to run 
together into vermicular markings, with an obscure effort, on some of the 
plates, to assume a radiating arrangement. It is true, the typical specimen of 
B. magister consists of only the basal pieces and a portion of the column, but 
these basal plates show no traces of the peculiar surface markings seen even, 
on the base of our species, while we have before us, from the same original 
locality, another specimen of that species, consisting of the whole body, in a 
flattened and crushed condition, and, although the surface of its plates is well- 
preserved, they show no indications whatever of the surface markings seen on 
our species. 

Those who give a wide latitude to genera will probably not regard such 
forms as this as being generically distinct from Cyathoeriniu ; even if that view 
should ultimately prevail, however, we should insist upon their separation as 
a^strongly marked subgenus, and continue to write the name of our species 
Cyathocrinitet [Baryerinus) magnijicus. 

Locality and position. — Henderson county, near Biggsville, Illinois ; from the 
Keokuk group of the Lower Carboniferous. 

Bartcrinus Hoveyi, var. Hebculeus. 

Amongst other Crinoids from Crawfordsville, Indiana, we have before us 
several very large, fine specimens, agreeing well with Prof. Hall's description 
of his Cyathocrinus Hoveyi (Bost. Jour. Nat. Hist. vol. vii, p. 293), excepting in 
some important points in the structure of the arms. We suspect that these 
specimens are specitically distinct, but as neither any measurement, nor figures 
of the C Hoveyij have yet been published, we cannot feel quite sure of this, and 
therefore place them, provisionally, as a variety of the species Hoveyi^ under 
the name Ilerculeus, which we propose to retain for the species if the differences 
to be noted are found to be constant, and of specific value. 

The differences to which we allude are the following : In C. Hoveyi the arms 
of the antero-lateral rays are said to " have the anterior division twice bifur- 
cating, above which the divisions give off branchlets, and the same feature 
marks the entire length of the lateral arm of the antero-lateral ray, which is 
smaller than the other." In the specimens before us, the anterior lateral rays 
have each i\\Q posterior division bifurcating once near the base, while the ante- 
rior division is gimpte, and larger, instead of smaller, than the other. Again, 
the Hoveyi is said to have, ^' in the postero-lateral arms, the lateral division of 
the rays bifurcating on the fourth piece, above which branchlets are thrown 
off, as in the others." In the specimens before us, however, both arms of the 
posterior rays are, like those of the anterior ray, and one of each lateral (or 
anterior lateral) rays, simple from their origin on the third radials, very long, 
stout, and give off along their inner lateral margins stout, simple armlets, al- 
ternately at regular intervals. As we have seen several specimens all agreeing 
in these characters, we are inclined to think this may be a specific difference. 

In one of the specimens before us the body measures 1*10 inches from the 
base to the top of the first radials, and about 1*40 inches in breadth. The arms 
show a length of 4 inches, and are broken at the ends, so as to appear to have 
been, when entire, nearly one inch longer. They are very straight, nearly 
cylindrical, and measure 0-22 inch in diameter near the middle, where each arm- 
piece measures about 0*15 inch in length, and the lateral armlets nearly the 
same in diameter. 

Genus NIPTEROCRINUS, Wachsmuth, MS. 
(xiTTii^, a washing vessel ; x^iVoy, a lily ; in allusion to its basin-shaped body.) 
Mr. Wachsmuth has proposed the above name, in manuscript, for a type 
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agrecinfi^ with Cf/athocrinun proper in the thinness of its body plates, in the o*» 
ture of the bifurcations of its arms, and apparently in the general stmctare of 
its body, exceptinj^r that it has no anal plate, the first radiais being large, wide, 
and in contact all around, so as to leaTo no spaces for anal or intcrradial 
pieces. The succeeding radiais alter the first are comparatirely small, aBd 
number from three to four (so far as yet known) to each ray, the first always 
resting in rounded sinuses in the upper edge of the large first radiais, much at 
in CyathoerintUj excepting that these free radiais are very short, more as wes«e 
in Darttcrinus. They differ, however, from those of both Cyaihocrinmt and /<•- 
rifcrtnuji, in each having its lower edge along the outer side of the arms pro- 
duced downward, into a corresponding sinus in the upper outer edg« of each 
succeeding piece below, so as to present much the appearance seen in the armt 
of Tazocrmuij Onych<>crinus And Forbesioerintu, excepting that the produced part 
does not seem to be separate patelliform pieces, but merely the downward 
produced lower outer edge of each arm-piece itself. 

None of the specimens yet found show the numftrr of basal pieces, but we can 
see that its body is composed of small basals, with five well-developed »abra- 
dials of uniform shape, and five large first radiais. This structure ol the body, 
it will be seen, is exactly that of Eruocrinus, — that is if the base is composed 
of five pieces, wliich is very probable. The whole stnicture and aspect of the 
parts above, however, is entirely different in these groups, since in tlrimf^rimut 
there are always but two primary radial pieces to each ray, while the second 
radiais are as large as the first, and instead of merely resting in small sinuses 
in the upper pari of the latter, the two articulate together by straight edget 
across their entire breadth, the articulating edges being always provided with 
a crenated transverse ridge and furrows. The arms of EnsocnnmM are also 
much stouter, and present none of the characters of the type under considera- 
tion, while all of its body and arm pieces also differ in being very thick. 

It is an interesiing fact that the column of the genus here described, as well 
as its arms, present a striking similarity to that of Tazocrinus and allied groups, 
being round, and composed near the body of exceedingly thin pieces, connect- 
ing by crenate surfaces, and provided with a comparativelv small central 
canal. Notwithstanding these points of resemblance, however, to TaT'»crinus, 
it is evident that this group is more nearly allied to CyathocrmuM, If it has, as 
seems to be the case, five basal pieces, the formula of the genus would be as 
follows : 

Basal pieces 5 ; subrudials 5, all of the same form ; radiais 4 to 5 x ^> ^h* 
first being large an<i forming the larger part of the body, the others small and 
free ; anuls 0: inierradials ; arms bifurcating, and resembling those of Tfixo- 
crinun. 

Some five or six specimens of this type show that the absence of anal pieces 
is not mx abnormal, but a constant character. 

NiPTEHocRi.srs Wachsmcthi, M. and W. 

Body rather deeply basin-shaped, or a little more than twice as wide 
as high, roun>ling under trom the top of the first radiais to the column. 
Bise small, tlal, and nearly hidden by the column. Subradial pieces 
of moderate size, somewhat wider than long, and all pentagonal, there 
being no vii^ible angle at the mi«idle of the under side of any of them. First 
radiais comparatively very large, or about three times the site of the subradi- 
als. twiic as wide as hi^h and all alike pentagonal; while each is provided 
with a rather deep rounde<l sinus above, equaling about one-third of its brvutith, 
for the rev eption of the succeeding radiais, on each side of which its upper 
margin is nearly straight, li«»rizontal, and not incurved. Second radiais so ^hort 
as scan-ely to till the >iiias in the upper side of the first, and owing to the coo- 
cave outline above, otien presenting a narrow transversely crescentic torm. 
Third an«l fourth radiais iwiure there are five) very short, or several times as 
wide as long, and usually somewhat arcuate inversely. Last (fourth or fiAb) 
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radials a little longer than the next below, and generally trigonal or subpen- 
tagonal (the upper angle being somewhat salient), and supporting the arms on 
its sloping sides. Arms rounded, rather divergent, and bifurcating on the sixth 
or seventh piece above their bases, and again once or oftener farther up, the 
divisions above each bifurcation being about half as large as the main arm 
below; arm-pieces about twice as wide as long, not wedge-shaped, but all 
showing the downward curvature quite distinctly, and slightly constricted on 
each side. Surface merely finely granular, and the plates of the body neither 
beveled nor tumid. Column composed of such thin pieces that about fifteen of 
them may be counted in a length equaling its own thickness, near the base. 

Height of body of the largest specimen to top of first radials, about 0*43 inch ; 
breadth near 1 inch. 

Thickness of column of same, near base, 0*20 inch ; diameter of its subpen- 
tagonal canal, 0*05 inch. 

This Crinoid is so unlike all others known to us, that it is scarcely necessary 
to compare it with any of the described forms. The specific name is given in 
honor of Mr. Charles Wachsmuih, the author of the genus, to whom we are in- 
debted for the loan of the typical specimens. 

Locality and position. — Upper Burlington beds of the Lower Carboniferous. 
Burlington, Iowa. 

Mr. Wachsmuth's collection. 

Genus CATILLOCRINUS, Troost. 

Catillocrinus Bbadlkti, M. and W. 

Body small, basin-shaped or rather broadly truncated below for connection 
with the column, and moderately expanding upward to the top of the radials 
supporting the arms. Lower series of plates visible around the top of the 
column, anchylosed together, and .presenting the form of a broad low di»h, 
many times wider than high, with the margins sinuous above for the reception 
of the next range of pieces. Succeeding range of plates presenting the usual 
irregular form of the genus, two of them being much larger than the others, 
very wide at the top, and suppt>rting nearly or quite all of the arms ; between 
these on one side there is a much smaller triangular piece on the same range, 
and extending up as high as the others, but so narrow at the top that it could 
not have supporte«i more than one or two, if any, of the small arms. On the 
opposite side there are two other small intercalated pieces, the smaller of which 
is triangular and scarcely extends up to the top of the cup, while the other is 
oblong, extends to the top of the cup, and supports eit'.ier another somewhat 
smaller (anal?) piece above, or the base of an arm much larger than the others. 
Arms about 44, in contact at their bases, and all slender and composed of 
joints two or three times as long as wide. Surface smooth. Column compara- 
tively very large (circular?), with a large round central canal, and composed 
near the base of rather thin pieces of uniform size. 

Height of body, 0-18 inch; breadth at top, 24 inch ; breadth of column at 
the base of the body, 0-13 inch. 

This species will be at once distinguished from C. Tennesaeta of Troost by 
its much smaller size, and smooth instead of coarsely granular plates. It is 
much more nearly allied to our C. Wachsmuthiy from the. Burlington group, but 

{body is less expanded at the top. and it also differs in having a compara- 
tively large anal ? piece, or larger arm, between the others on one side. Named 
in honor of Prof. Frank H. Bradley, of Hanover College, late of the Illinois 
Geological Survey, who discovered the only specimen known. 

Locality and position. — Crawfordsville, Indiana } Keokuk dirifion of Lower 
Carboniferous series. 

Genua DICHOCRINUS, Munster. 

DioaooRiNUB KZPAN8US, M. and W. 
Bod/ expanding rather rapidly from the facet for the i 
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umn, to the top of the base, and still more rapidlj from there to the top of the 
Hr^t radials, so as to make the breadth at the latter point about twice the 
height. Base forming less than half the height of the bodj, somewhat basis- 
shaped, though narrow below, or ornamented with small irregular wart-like 
nodes, which show some tendency to form three or four rertical rows, or ridgct 
on each basal piece. First radial pieces comparatively large, somewhat obloBf 
in form, being longer than wide, with the widest end above, all convex along 
up the middle, and strongly beveled, or excavated along the sutures on each 
side, — while the surface of each is ornamented with small, irregular, wart-like 
nodes, similar to those on the base ; these sometimes coalesce into irregular 
ridges, but are usually arranged in three rows, starting from the most promi- 
nent U[)per end of the plates, and radiating to the base; facet for the reception 
of the second radial pieces about one-third the breadth of the upper end of the 
plates, and somewhat excavated Anal piece of much the same size, and 
general nodose appearance as the first radial on each side, but somewhat longer, 
aud having an irregular hexagonal form. Second radial pieces small, abont 
twice as wide as long, and more or less quadraugnlar in form. Third radialt 
slightly larger than the second, with a pentagonal form, the upper sloping 
rfides supporting the first division of the arms. 

.Vrms rounded, composed at first of pieces about as long as wide, upon the 
second or third of which they bifurcate, the outer divisions remaining simple, 
and the inner ones bifurcating again on the second or third piece, the outer 
division, as before, remaining simple, and the inner bifurcating a third time on 
the second pieces, thus making in the posterior rays (the only ones seen) eight 
arms to each ray, or forty in the whole series, if other rays have the same num- 
ber. All the simple urms are long, slender, rounded, and but slightly tapering; 
near their bases they are each composed of a single series of somewhat wedge- 
formed pieces, but gradually pass into a double series of minute interlocking 
pieces. 

Breadth of body, 0-98 inch ; height about 0-43 inch. Length of one of the 
:4imple arms, about TOO inches; thickness of same at base, 005 inch. 

Associated with the specimen from which the foregoing description was 
drawn up. several other imperfect examples were found, differing more or less 
in form and in the arrangement of their ornamentation, which either indicate 
c(»nsiderable variations* in these characters, or the existence of several allied 
species. One of these has the first radial and anal plates more abruptly spread- 
ing, and proportionnlly wider than in the typical form, while its nodes are more 
rosilescent, s«) as more generally to run into continuous ribs. On the base, for 
instance, each of the two plates has three somewhat nodulous vertical ridges, 
with intervening; rows of the little nodes, while the three rows of nodes on the 
first radirti arid anal pieces often run together so as to form mere nodulous 
ridges. It is possible this would be found to be a distinct species, if we could 
I'xamiiie a speiimen showing the anus. If so, it may be called I). »tethform%§, 
ill allu-'ioii to the «lar-like iippearance pro<luccd by its spreading first radial 
pi<>ce<i. with their little ridi^es running outward and converging to the outer 
fxlreniily of" each. 

In another individual the nodes and ri«lges are all nearly obsolete, excepting 
A f»*w «»r the former, which are very prouiinent at the middle of the outer ends 
of the fir-^t radials; while another has a single prominent node near the small 
l.icet in eiu h first radial, for the reception of the second, with a few irregularly 
<rjitterin^' no'h-s on oilier parts, and slender, obscure, nodular ridges nrar the 
lateral nmrgiiH. From the general appearance of these specimens, we are 
rather iin lined to the opinion that they are all varieties of one variable species. 

l.ocaUty and poMi'ion. — Same as last 

C.enus DUUYriUNrS, Roemer. 

In the >e<M»nd volume of the Reports of the (leologicsl Survey of Illinois, we 
di<lii>« tlv recognizeil the Ifonjcrwut group as forming a well-defined genus, 
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clearly separated from Actmoerinva (as properly restricted), to which genus 
they have generally been referred ; but owing to the fact that at that time we 
had never seen either a specimen or a 6gure of an Amphoraerinus showing the 
arms, body, and parts connected with the opening of the vault, all preserved 
together, we were under a misapprehension in regard to the true characters of 
that group, and consequently placed Dorycritms as a synonym under it. Re- 
cently, however, we have been so fortunate as to see in Mr. Wachsmuth's ex- 
tensive collection beautiful specimens of both types, in a remarkably fine state 
of preservation, and from these we are satisfied that a systematic classification 
of the Crinoidea requires these two groups to be separated as distinct genera. 

In the first place, it may be proper to remark that in both of these groups 
the structure of the body, so far as regards the number and arrangement of 
the pieces below the arm-bases, is almost exactly the same as in Actinocrinus.* 
The structure of the parts above, however, is very different. For instance, in 
Doryerinua the opening of the vault is never at the end of a more or less pro- 
longed tube, or so-called proboscis, nor even in the slightest degree proboscidi- 
form, but is merely a simple aperture penetrating a somewhat thickened pro- 
tuberance, and nearly always situated and opening laterally. The vault in 
this group is generally provided with a more or less prominent spine over each 
ray, and a sixth one in the middle. Sometimes these are all, or in part, merely 
represented by nodes, or even in some instances nearly obsolete, while in others 
they are extravagantly developed. Again, Dorycrinun differs from both Acli' 
noerinut and Amphoraerinus in having, so far as yet known, always two arms 
tpringing directly from each arm-openingy and these arms always simple. Our at- 
tention was first called to this by Mr. Wachsmuth, who is a very careful and 
accurate observer, and we found it to be so in all the specimens in his collec- 
tion, while he assures us that this is the case in all the specimens found by the 
various collectors at Burlington, as well as all of those he has yet seen from 
other localities, with the arms attached. Hence in all of the species of this 
group described by Prof. Hall and others, where the number of arms has been 
given from merely counting the arm-openings, — and specimens of these have 
since been observed with the arms attached, — their number is found to he just 
double that stated in the descriptions. It is also worthy of note that in this group 
the body plates are either plane, more or less tumid, or tuberculiform, and 
never marked with proper radiating costae, as we often see in Actinocrinus. 

The following is a list of the described species belonging to this group, all of 
which are, so far as known, exclusively American types, and confined to the 
Lower Carboniferous, viz. : Dorycrinus Mississippiensis, Roemer, and D. Oouldij 
t D. cornigerus* D. dioaricatus* J), trinodus, D, quinquHobus* D. symmetrirus,* 
D. desideratus^ D. unispinuSj* and D. subaculeatusj Hall (sp.), all of which were 
described by Prof. Hall under the name Actinocrinus. It likewise includes />. 
Missouriensis* (=Act. MiasouriensiSy Shumard) and D. unicornis* {=Act. uni^ 
comisyX Owen and Shumard), as well as our D. subturbinatusj* originally de- 
scribed as an Actinocrinus. 

It might at a first glance be supposed also to include Actinocrinus eorniculus 
and A. breuis of Hall, but these forms (which Mr. Wachsmuth's collections 
clearly show to be only varieties of one species) have but a single arm from 
each arm-opening (two to each ray), and these arms with the proportional 
stoutness, general structure, and broad pieces at their bases, of Agaricorinwt. 
Hence this species can only be regarded as a somewhat aberrant form of the 
latter genus. 

To the genus Dorycrinus we also refer the following new species : 

* Doryeriniu, however, differs from Actinocrinus in having the second radial pieces 
nearly always short and quadrangular, instead of hexagonal. 

t Specimens of all the species marked with an asterisk have been found with the arms 
attached, and presenting the characters mentioned above. The arms of the others remain 
unknown. 

X The proposed species A. tricTrnis and A. pendens, Hall, are believed to be only varieiies 
of unicornis of O. and S. 
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DORTCRINUS ROKMKRI, M. AOd W. 

Bodj somewhat urn-sbaped, being obconical below the arms to the truncated 
base, and moderately prominent above, the vault forming rather more than 
one-third of the entire height ; greatest breadth at the arm-bases. Base tmn- 
cated and somewhat concave below, about twice as wide as high, slighilj ex* 
panded and a little angular below, with broad, rather shallow notches at the 
sutures. First radial pieces about twice and a half as wide as high, two hep- 
tagonal and three hexagonal, each one swelling out so as to form a moderatelj 
prominent, rather obtuse, transversely elongated node. Second radialf one- 
third to nearly one-half as long as the first, quadrangular, a little wider than 
long, and more or less tumid. Third radials rather larger than the second, 
wider than long, pentagonal, hexagonal and heptagonal ; each one supporting 
on each of its superior sloping sides a pentagonal secondary radial, of rather 
smaller size, each of which in the posterior rays supports, in its turn, on each 
tide above, one, or sometimes two, brachial pieces, making four arm-openings 
to each of these rays. This seems to be the case also in the right lateral ray, 
while one of the secondary radials, in the specimen studied, appears to be merely 
truncated, so as to support (perhaps abnormally) only one brachial piece, 
thus making only three arm-openings to this ray. The brachial and secondaxy 
radial pieces of the anterior ray are broken away in the specimen, but it it 
probable there were four arm-openings in this ray. If so, there would be nine- 
teen arm-openings (probably normally twenty) in the entire series, and thirty- 
eight to forty arms, counting two to each opening. 

First anal piece of the same size and form as the first radials, and, like them, 
swelling out into a transversely elongated node. Above this there are two 
heptagonal, and one apparently hexagonal, rather tumid pieces in the second 
range, and above the latter several other pieces extending up between the arm- 
bases, so as to connect with a series of pieces forming a thickened protuberance 
rising even slightly higher than the summit of the vault, and pierced by the 
anal opening, which is situated considerably above the horizon of the arm- 
bases, but still directed laterally. Interradial pieces three to each area, the first 
being about half as large as the suhradials, heptagonal or octagonal, and sup- 
porting two somewhat elongated irregularly formed pieces that arc scarcely 
convex, and connect, by their narrow upper ends, with vault pieces above. 
Vault somewhat rounded, with lateral spines very short, or merely having the 
form of rather prominent conical nodes ; central piece somewhat tumid, but 
not even conical. Arms and column unknown. 

Named in honor of Dr. F. Roemer, the founder of the genus Doryerinua. 
Heijjht of body to top of vault, I 40 inches ; do. to top of anal protuberance, 
\-4't inch ; breadth at arm-base!*. 1*30 inch ; breadth of base, ('r>5 inch. 

This species is perhaps more nearly allied to IJ. Missouriensi*, 8humard (sp ) 
than to tiny other yet known. It will be readily distinguished, however, by 
several well-marked characters. In the first place, its base is not thickened 
an«l expanded as in that species. Again, its vault is not so flattened on top, 
nor the spines, or tumid pieces over the rays, near so large. In the MiMtoun- 
fnn» the latter character is so strongly marked as to place the widest part of 
the body above the arm-bases, which consequently have the appearance of 
being attached half-way down the sides of the body, while in the species under 
consideration the body is distinctly wider at the arm-base than above. Uur 
spei-ies also has seven or eight arms more than Dr. Shumard's. 

Th(»se who prefer to view the Dorycrmut group as only a section of Jrftiio- 
muuM will, we hope, at least write the name of this species Aetinocnnua [Ihfry- 
cnnuf) Rttttnen. 

Lootlity and po fit ion. — I'pper part of the Burlington beds, of the Lower Car- 
boniferous series, at Burlington, Iowa. No. 127 of Mr. Wachsmuth's collection. 

DORYCRIMH i^LlXylELOBrS, var. INTERMIDirS. 

On comparing this form with the typical specimen of D. quinquelobus (ssiAch' 
non-tnia quinquelohu*^ Hall, Supp. Iowa Cteol. Report, vol. i, p. 15). we find that 
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it agrees very closely in the structure of its body, as well as in the number of 
arm-openings to each ray (that is, four to the anterior and each posterior ray, 
and two in each of the lateral rays), but at the same time it presents some other 
differences, that we suspect may be even of specific importance. In the first 
place it is larger and more robust, and has a proportionally smaller base, and 
rather distinctly tumid, instead of even body plates, while its interradial and 
anal spaces are not near so deeply excavated between the arm-bases as in the 
type of quinquelobuM. Its third radial pieces also differ in form, being so narrow 
in all the rays as to let the secondary radials come in contact with the first 
interradial and the second range of anal pieces, instead of extending around so 
far laterally as to separate these pieces. Its vault is likewise more flattened on 
top. 

In the typical specimen of D. quinquelobus the spines of the vault have all 
been accidentally removed, but in the form under consideration they seem to 
have been short and stout, though their entire length is not known, as they 
were apparently broken off during the life of the animal, since they each have 
the broken end somewhat rounded and indented in the middle. Jn size and 
general appearance it is more like D. Mississippiensia of Roomer, but it differs in 
having rather more tumid body plates, as well as in the number of the arm- 
openings, that species having four of these openings to each ray all around. 
It also has a more protuberant anal opening, and probably had much shorter 
vault spines. It therefore seems to be somewhat intermediate between the D. 
MiiMsippiensis and I), quinquelobut, but is probably distinct specifically from 
them both. As we have but a single specimen, however, of it, and the typical 
specimen of D. quinquelobus for comparison, we prefer to place it, for the present, 
as a variety of that species, under the name intermedtusj and if it should here- 
after be found that the differences we have pointed out are constant, it can take 
the name by which we have proposed to distinguish it as a variety, as a spe- 
cific name. 

Locality and potition. — Upper part of the Burlington division of the Lower 
Carboniferous series, at Burlington, Iowa. No. 164 of Mr. Wachsmuth's col- 
lection. 

Genus AMPHORACRINUS, Austin. 

As already stated, this group agrees with Aclinocrinus in the number and 
arrangement of the pieces composing the under side of the body, as well as in 
having the parts adjacent to the arm-bases forming five projecting lobes, 
distinctly separated from each other by the anal and interradial sinuses. It 
differs from them both, however, in the structure of the parts above, as well 
as in having the body generally more depressed, or even flat below, and the 
vault proportionally more vcntricose ; while its second radial pieces are more 
generally hcxagoual than in Dorycrinu^. From the latter it also differs in 
having the opening of the vault more or less proboscidiform,* and placed nearly 
half way between the middle and the anal side, instead of being a simple gene- 
rally lateral aperture, penetrating laterally a merely thickened protuberance. 
The proboscidiform extension of its vault, however, is never so long and slen- 
der as wc usually see in Actinocrinua^ and also often differs in being crowned 
with small spines surrounding the very small terminal aperture, which seems 
always to open upward. As in Dorycrinus^ the vault is generally more or less 
spiniferous, though the spines are differently arranged, and, as far as yet 
known, never so extravagantly developed as we sometimes see them in that 

* In all the foreign Bpecimens of the typical species of Ampharacrintu that we have seen, 
only the broken ba«e of this short probuHcis remains ; and this also neems to have heon 
the nase with nearly all thoHe from which the published figures which we have had an 
opportunity to examine, were drawn. Cumt>erland, however, has given a figure in his 
Keliqiiiie ConservatiE, (pi. C), apparently of the typical species amphora, with the short 
oblique proboscis well preserved. This will be seen to diner materially from the merely 
slightly protuberant thickening in which the opening in Doryerinns is situated. 
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group. Some of the species are known to have one of the Taalt piecet over 
each raj more or less protuberant, and it maj be the case that species existed 
in which those were de\'eloped into spines, somewhat as in Dcrycrintu, though 
we are not aware that any such have yet been found. Near the middle of the 
▼ault there is also a large tumid piece, sometimes developed into a short spine, 
while around the anterior side of this, four or five similar pieces are semi- 
circularly arranged, which also often become well developed spines. 

We have never seen any figures or specimens of the European typical species 
of Amphoracrinus showing the arms, but there are in Mr. Wachsmuth's collec- 
tion several beautiful specimens, found at Burlington, agreeing exactly in all 
other characters (not merely specific) with the types of the genus, in which the 
arms are perfectly preserved. In these we observe marked differences, both 
from Uorycrinua and Artinocrinus. For instance, in Amphoracrinut divtTgtn$ 
(= Aetinocrinui diverg^nx^ Hall), the arms, although bifurcating §o o/^en a* to form 
altogether about fifty 'three or more divisiom, they are each, as well as each of these 
divisions, composed of a double series of very short alternating pieces aU tki 
way dovm^ even beloto all the bifurcations to (heir very bates^ with the exception 
of one to two or three simple brachial pieces, at the origin of each main arm 
on the last primary or secondary radials. 

The structure of the arms, it will be seen, is the same as in Saccocrinu9 (an 
otherwise different type), but widely different from what we see in Aetinocrinu», 
in which the arms are always composed of a tinglt teriet of pieces below sncb 
bifurcations as take place. It is also even more decidedly different from that 
of DorycrinuM, in which the arms not only never bifurcate in any of the sp^ries in 
which they are known, but are also arranged so that two of them spring 
directly from each arm-opening without imparting to the brachial piece on 
which they rest the usual form of an axillary piece. 

In one species, however, [Aetinocriitut tpinobraehiattu^ Hall), having appa- 
rently all the other characters of Amphoracrinun^ the arms do not bifurcate 
after their origin on the axillary secondary radial pieces. It seems, there- 
fore, probable that there are some species of this group with simple arms, 
and others that have them more or less frequently bifurcating. The proba- 
bility is, however, that in all cases when they do bifurcate, ihat they ar« 
equally composed of a double series of small alternating pieces below the bi- 
furcations as well as above, the same as in the species divergent. Whether we 
include such species as the gpinobrachatut, however, with merely iimpU arm», 
composed like the others of a double series of alternating pieces thronghoot 
their entire length, as a separate section of Amphoracrinut^ or view them at 
forming a distinct group, they need not for a moment be confounded with 
Doryn-mu*^ from which they not only differ in form, surface markings, opening 
of the vault, Ac, but also in never having two arms springing directly from each 
arm-opening. 

In all the species of Amphoracrinut known to us, either foreign or Ameri- 
can, it is also worthy of note that the surface of the body plates is never orna- 
mented with proper radiating costie, such as we often see in Aetinocrinut and 
other allied types, nor yet smooth, or properly tnberculiform, as in Doryermwt, 
but always presents a peculiar vermicular style of sculpturing or corrugation 
difficult to describe, but very characteristic and easily recognized again after 
being once observed. 

To this group .Mr. Wachsmuth has, in MS., correctly referred the following 
American .npecies, viz: Amphoracrinut divergenx, A. planobatolit, A tpmo^ 
hrachiatujt f nod A. inttntut, described by Prof Hall, under Actinocriniit : also 
Aetii*i*crtnu» quadritpinu*^ White ; all from the lower division of the Burling- 
ton beds. 

AuruoRACRixus DivERGBiis, Hall, (sp.) 

Aetinocrinut dirergent, Hall. Supp. Iowa Report, p. 36, 1860. 

This species was apparently described by Prof. HaJl from Imperfect speci- 
mens, showing only a few of the lower bifurcations of the arms, since be 
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thought it probably had only twenty-two arms, while perfect specimens in 
Mr. Wachsmuth's collection show that they continued bifurcating farther up, 
so as to make the whole number about fifty-three or more, as already stated 
in another place. 

Amongst Mr. Wachsmuth's specimens there is one (No. 136) with arms, body, 
Taultand proboscis all in a remarkably fine state of preservation, which appears 
to agree very closely with the A. divergent in most of its characters, and yet dif- 
fers in several respects. It has very nearly the same number of ultimate 
divisions in the entire series of arms, though there are differences in the 
details of their mode of divisions, so that the number of arms in any one of 
the rays is different from what we see in the corresponding ray of A. diver' 
gens. In each of its posterior rays there are, as near as can bo made out, 
thirteen to fifteen arms ; in one of the lateral rays and the anterior one, each 
eight, and the other lateral one eleven or twelve. Its ventral tube (proboscis) 
is rather stout, about oue inch in length, and crowned by some six or seven 
small unequal spines, subspirally arranged. At the anterior side of the base 
of the proboscis, and nearly at the centre of the vault, there is a large tumid 
piece, and on each side of this a spine about three-fourths of an inch in length, 
directed obliquely outward, upward and forward, and in front of these two 
other prominent or subspiniform pieces. In the typical A. divergftia^ these 
two anterior lateral larger spines each bifurcate, while in the specimen 
under consideration they are simple. The usual vermicular markings of the 
body plates in the specimen are well defined, and on the upper anal and vault 
pieces, as well as on those composing the proboscis, and even on the spines, the 
whole surface of which is occupied by rather coarse granules. As in the other 
species of this group, the arms of which are known, they extend at their bases, 
first horizontally outward, or even a little downward, and then curve upward. 

It is probable that this specimen, with simple instead of bifurcating vault 
spines, and somewhat differently divided arms, may be specifically distinct from 
the A. divergens. If so, we would propose to call it Amphoracrinus multira' 
mosus. 

Genus BATOCRINUS, Casseday. 

From deference to the most generally prevalent opinions of palaeontologists, 
we have elsewhere included Batocrinus as a subgenus under Aetinocrinus, 
though we did so with a protest, stating that we were strongly inclined to view 
it as a distinct genus. Our recent study of Mr. Wachsmuth's extensive collec- 
tions has still more decidedly impressed us with necessity for separating these 
groups generically. 

As we have in other places stated the genus Batocrinus presents no essential 
difference from Aetinoerinus in the number and arrangement of the pieces com- 
posing the walls of the body below the arms, nor in the vault and its elongated 
central or subcentral tube, though its second radial pieces generally differ 
in being proportionally shorter and quadrangular, instead of hexagonal or 
pentagonal. One of the most obvious differences, however, consists in the 
arrangement of the brachial pieces and adjacent parts, which in Batocrinus 
form a nearly or quite continuous series all around, instead of being grouped 
into five protuberant lobes, separated by more or less wide and deep interra- 
dial and anal sinuses. Again, in Batocrinus the arms never bifurcate as we 
often see in Aetinoerinus^ all the divisions of the rays taking place in the walls 
of the body below the brachial pieces ; while the arms, (which in all cases 
yet known, with one exception, spring singly from each arm-opening), are 
generally much shorter in proportion to the length of the proboscis, which 
often projects from one-third to one-half its entire length, beyond the extreme 
ends of the arms. Another difference is to be observed in the surface of the body 
plates, these pieces never being sculptured or ornamented with radiating costfe, 
as is often seen in Aetinoerinus^ but merely even, more or less tumid, or tuber- 
culiform. The vault pieces in Batocrinus are also generally tuberculiform, or 
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fometimcs produced into short spine -like projections, but ereo where tbej 
assume the chnracter of spines they neyerhave the regularity of arranfj^ment, 
nor do they ever attain the length we often see in Doryerinma and Amphora" 
crinuM. The species of Batorrinus also present a much greater dirersitj of 
form than we see in Aetinocrinut, since we find amongst them eferj Tarieij of 
shape, from globose to turbinate, bitnrbinate, pyriform, discoid, and tttn in 
some rare aberrant types apparently belonging here, a conical or steilifonn 
outline. 

The species of this genus may be variously grouped to facilitate their stady 
into sections and subsections, based upon their differences of form, and other 
more or less marked peculiarities, but for the present we merely propose to 
gire a general list of them, and to notice a few types that we hare elsewhere 
included in this group, but nhich we arc now rather inclined to think may 
yet be found to be entitled to more prominence than has generally been sup- 
posed. These are the forms for which the names AUoproBaUoerinut (ss CW- 
noerinuM of Troost's list) and Eretmocrinut^ Lyon and Casseday, were proposed. 

The first of these we only know from specimens consisting of the body 
without the arms or other parts. Its most striking peculiarity, so far as yet 
known, consists in its remarkable conical form, the body being nearly or qaite 
flat below the arm-bases, which are at first directed out horizontally and then 
curve up ; while the vault, which forms the whole visceral cavity, is produced 
upward in a conical form, so as to pass rather gradually into the central or 
sab-central tube, or so-called proboscis. This mere peculiarity of form, how- 
ever, might be of little importance in a group presenting such great differences 
in this respect, but we observe that the arm-bases in the specimens of this 
type wc have seen, are usually stouter and composed of rather wide short 
pieces, more like those composing the arm-bases of AyaricocrinuM. From this 
fact we suspect that this type may present some marked differences in the 
nature of its arms from the typical Batocrinus. 

The other group {ErHmoertnut) is mainly distinguished by a remarkable 
flattening of the upper part of the arms, by which they are made to present a 
very curious paddle-shaped or spatulate outline. In some instances this 
character is so strongly marked, that the breadth of the arms is not lei^s than 
six times as great above as below the middle. Below, the arms are, as in 
other types, usually rounded and slender, but farther up the flattening com- 
mences, first, by a slight angularity along each side, with often crenate mar- 
gins, and increases upward above the middle until they sometimes present a 
very extraordinary alate appearance. The flattened part, however, is always 
as distinctly composed of a double series of alternately arranged pieces as 
that belou', and these pieces are not only extended laterally to give breadth to 
the arms, but have also often as much as twice the diameter, in the direction 
of the length of the arms, of those further down. The ambulacral furrows, 
however, do not increase in size with the breadth of the arms, but even seem 
to be siiiHller above than below. We have not teen tentacula attached along 
the flattened uftper part of the arms, but they probably existed there, as we 
have observed minute indentations at the inner ends of the flattened pieces, 
apparently for their attachment. The pieces composing the flattened part of 
the arms are thicker at their inner ends and thin off to their outer extremities, 
with tilight outward curve, so as often to make the dorsal side of the arms not 
merely flat, but even slightly concave. 

If these were free Crinoids, we might suppose this flattening of the arms a 
natural provision to adapt them for use as swimming organs, as Comatula is 
known to employ its arms for that purpose ; but the species presenting this 
character have the column as well developed as we see in any of the other 
types, and were evidently attached to one spot during life. It is not improba- 
ble, however, that this peculiarity of the arms may have been a provision for 
the protection of the ova in the tentacula (pinnulae), for, when these broad flat- 
tened arms were folded together, they must have covered these delicate parts 
within as if by a coat of mail. 
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The species presenting the character of arms described above, agree so close- 
ly in other respects with the typical forms of Batoeriniu^ that it is perhaps not 
always possible to distinguish them from specimens with the arms removed, 
though they seem generally to have a smaller number of arms, which are also 
generally longer in proportion, and a rather more ezcentrix ventral tube, or 
proboscis, which appears also to be more liable to be bent to one side, and is 
often more or less swollen in the middle and narrow below. 

These two groups [Alloprosallocrinua and Eretmocrinits) should, we think, be 
at least separated subgenerically from the typical forms of Batocrinuty and may 
even be found to belong properly to distinct genera. We should certainly be 
disposed to view the Eretmocrinut group as a distinct genus, if it were not for 
the fact that the peculiarity observed in the structure of its arms is subject to 
considerable variation in the degree of its development in the different species, 
being not very strongly marked in some species, while we also observe some 
slight ti'ndency to a similar flattening of the upper part of the arms in other 
types of the Aetinocrinidte, such, for instance, as in some species of Dorycrinws^ 
and other forms usually referred, in this country, to Actinocriniu. 

Below we add a list of the species of BatocrinuSj which, it is worthy of note, 
are entirely confined to America, and, so far as yet known, nearly, if not en- 
tirely, to the lower Carboniferous rocks. We give first the names of the spe- 
cies of true BatocrinuSj and under separate divisions those of Ere.tmocrinus and 
AUoproaalloerinus. We cannot, however, ht positively sure, in all cases, in re- 
gard to the separation of the species of the subgenus Eretmocrinus from those 
of true Batocrintu, where specimens showing the arms are unknown. It will 
also be seen that, even as restricted by the separation, subgenerically, of 
Eretmocrinus and Alloproaallocrinua^ the species referred to Batocrinus are sus- 
ceptible of division into two sections, that may be entitled to greater promi- 
nence than is apparent from the specimens yet known. 

1. Batocrinus, Casseday. 

Section (a). — Species with arm-openings directed outward. Arms from 20 
to 26. Batocrinus icosidactylus and B. irregularis^ Casseday, and B.formosus^ B. 
discoideusy B. papillatus^ B. spqualis^ B. doris, B. Isepidus, B. iurbinatuSj B. inor- 
natusj B, longirostris, B. calyculuSj B. biturbinaius, B. similis, B. lagunculuSy B. 
mundulusy B. clavigerus and B. planodiscus, Hall (sp.), all of which were de- 
scribed by Prof. Hall under the name Actinocrinus. Also B. Andrewsianus and 
B, subsequalisy described by Prof. McChesney under Actinocrinus. Likewise our 
B. pistifius, B. pistilliformis and B. quasillus. Also B. rotundatus (= Actinocrinus y 
0. and S.), as well as B. Christyi* &nd B. Koninckiy^ described by Dr. Shumard 
under Actinocrinus. 

Section (b). — Species with arm-openings directed upward, and arm bases 
usually more in groups than in Section (a). Arms, so far as known, 20. 

B. Nashvillm (=^ctinocr.y Troost) ; also B. laura and B. sinuosus (s=Actin0' 
erinusy Hall), B. aquibrachiatus (zi=ActinocrinuSy McChesney), and our B. aster- 
iscus and B. trochiscus. 

2. Subgenus Ebetmocbinus, Lyon and Casseday. 

Species with arms flattened and alate above, and generally numbering from 
12 to 20. Proboscis or ventral tube excentric, usually slender below, and 
sometimes swollen in the middle, and more or less bent to one side. Vault 
usually depressed. Brachial pieces more or less in groups, separated by inter- 
radial and anal sinuses. 

Batocrinus (Eretmocrinus) magnificusy Lyon and Casseday, and B. (Eretmoer.) 

* This is the only species of the whole Batoerinug group known to have two arms spring- 
ing from each arm-opening, and this does not arise from a proper bifurcation, as the two 
arms rest directly upon the brachial pieces, without imparting to them the character of 
axillary pieces. 

t This species has its arms dighUy flattened, but not expanded above, showing a grada- 
tion towards EreinuKrinus. 
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ralyeuloidi*. B. {Srtlmoa:} rtmibracMalai* B. (Efttmofr.) die, B. (i 
nalala nnd B. {Krtlmoer.) elalia, Hall (sp.), all d»cribed atiitt Artmt 
Htof. Hall. Alio B. (Errtnuer.) VfTnunliaiHU,\ Shumard (sp.), dcieril 

Id all of ihe aboTc gprciM the arms hare been BMn, aod are Iedowi 
atei the thaMCter* of Eritmocmta. The following aprciea are beliavi 
long \\ert Trom the c^neral appearance or tbe bodj vauli, probof ell, etc 
their arma hsvt- nol ycK been aeeo. Thrj all certainlj belong to B 
ereii if nol lo the Kroup Brttmotriniu, vii. ; B. eorbiUtu, B. eatifa, I 
B. tinuom Hnd B. gemmiformi,, all deicribvd hy Prof. Hall under Att 
KUo B. umie/ormU anit B. IlagTi, deacribed bj Prof. McChraner an 
Boermu: Also our B. Mdaadaeiylut. 
3. Subgeoii 
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tinguished bj its much more depressed form, particularly below the arm-open- 
ings, caused bj its much shorter basals, and first and second radial pieces. Its 
base also differs in being much more excavated, and not near so expanded be- 
low, while its brachial pieces are proportionally stouter, and more crowded. 
Although the whole number of arm-openings is the same in these two forms, 

4 

this arrangement is different, the formula of B. pistillua being 7—1 = 24, and 

4 
that of the form under consideration l.~l = 24. 

Locality and poaition. — Lower division of Burlington beds of Lower Carbon- 
iferous at Burlington, Iowa. No. 14 of Mr. Wachsmuth's collection. 

Batocrinus Cassedatakus, M. and W. 

Body rather broad subturbinate below, or with the vault subglobose, being 
a little larger below than above the arm-bases. Base short, or about four times 
as wide as high, a little thickened, and slightly overhanging the end of the 
column, and more or less notched at the sutures, so as to present a somewhat 
trilobate appearanee First radial pieces of moderate size, and, like all of the 
other body plates, rather distinctly tumid, wider than long, two hexagonal and 
three heptagonal. Second radials about half as large as the first, nearly twice 
as wide as high, normally quadrangular, but some of them occasionally with 
one or both of the superior lateral angles a little truncated, so as to present an 
irregular pentagonal or hexagonal outline. Third radials sometimes a little 
smaller, and in other rays a little larger, than the second ; all pentagonal, and 
(excepting in the anterior and one of the anterior lateral rays of the typical 
specimen) each supporting on each of its superior sloping sides, in direct suc- 
cession, two secondary radials, generally of near its own size, the upper ones 
of which are also axillary pieces, and bear on each of their superior sloping 
sides two brachial pieces in direct succession (the last of which is generally 
larger than the first), thus making four arms to each of these rays. In the an- 
terior ray, however, the third radial merely bears on each side above, three 
brachial pieces in direct succession, and the same is also the case on one side 
of one of the anterior lateral rays, thus only giving origin to two arm-openings 
in the first, and three in the latter, making seventeen arm-openings to the en- 
tire series. First anal of the same size and form as the first radials, excepting 
that it is proportionally a little longer ; above this there are three smaller 
pieces in the second range, three in the third, and two or three in the fourth. 
First interradials of the same size as the second anals, hexagonal or heptago- 
nal in form, and supporting two smaller pieces in the third range, with two to 
three or four still smaller pieces above, the upper one of which, like that of 
the anal series, separates the brachial pieces a little, so as to form a small sinus 
between the arm bases belonging to each ray. 

Vault slightly ventricose, composed of very irregular, unequal, merely tumid 
pieces, and provided with a rather stout, nearly central proboscis, which is in- 
clined a little forward in the typical specimen. 

The specific name is given in honor of Mr. S. A. Casseday, deceased, the 
author of the genus Batocrinus. 

Height of body to arm-bases, 0*70 inch ; do. to base of proboscis, 1*07 inch ; 
greatest breadth (at arm-bases), 1*20 inch. 

This species is perhaps most nearly allied to B. Umgirottrit^ Hall (sp.), and 
if we suppose the presence of only three arm-openings in one of its anterior 
lateral rays to be abnormal, which is almost certainly the case, it would pre- 
sent no difference in its arm-formula, nor any marked difference in the details 
of its structure, excepting in the proportional sizes of certain plates. This 
latter character, however, imparts a material difference to the whole form of 
the body, — a diffeience, indeed, that is so striking as to be apparent at a glance. 
For instance, in B. longirostrit the first and second primary radials and first 
anal, as well as the first interradial pieces, are all proportionally so much 

1868.] 



354 PROCEEDINGS OF THE ACADEMY OP 

larger (particularly longer) as to make the body below the arms always dis- 
tinctly longer and proportionally narrower. Another marked difference con- 
sists in the convexity of the body plates, those of longirottrU being only slight- 
ly and evenly convex, while in the form under consideration they are decidedly 
tumid, and sometimes even angular. The arm-bases of Xhe lon^rottrU are also 
more distinctly separated by sinuses, and less robust. In short, the characters 
mentioned in the species longirosiria impart to it a peculiar and very character- 
istic neatness and symmetry of appearance not seen in the form here described. 

In form and general appearance our species resembles specimens sometimes 
supposed to be a broader and more robust variety of B. auhaqualis, McChesney 
(sp.), but in that there are four arms to each ray, and the brachial pieces are 
in close contact all around, while its body plates are not merely tumid, but 
decidedly tuberculiform and projecting. 

Locality andpotition. — Lower Burlington beds of the Lower Carboniferoas, at 
Burlington, Iowa. No. 13 of Mr. Wachsmuth's collection. 

Batocbinus trochibcus, M. and W. 

Body broad discoidal or wheel-shaped, being very narrow at the base and 
widening gradually to the top of the first radials, thence spreading very rapidly 
to the brachial pieces, which are large and nearly in contact all around, or bat 
slightly separated by small sinuses over the anal, interradial and axillary 
spaces. Vault fiat, or a little concave from the periphery about half-way in 
toward the middle, thence rising moderately to the subcentral proboscis; com- 
posed of unequal pieces, the larger of which are rather tumid and arranged in 
radiating rows coincident with the rays and their division below, while the 
smaller pieces between are depressed so as to form concavities between the 
larger. 

Base narrow, truncated, but not spreading or provided with a distinct rim 
below, wider than high, and widening very gradually upward. First radial 
pieces about of the size of the basal, but proportionally longer, though they are 
generally wider than long, two of them heptagonal and three hexagonal. 
Second radial pieces comparatively very small, and all wider than long, or 
transversely oblong, being, as usual in this group, regularly quadrangular. 
Third radial pieces about twice as large as the second, wider than long, and 
all pentagonal, excepting those of the two posterior rays, one of which if 
hexagonal and one heptagonal, in the specimen from which the description if 
drawn up ; each supporting on each of its superior sloping sides, in direct suc- 
cession, two secondary radials nearly or quite as largo as the third primary 
radials themselves, while each of the upper of these secondary radials is an 
axillary piece, supporting on each of its sloping sides, in direct succession, two 
large brachial pieces, thus making four arm-openings to each ray all around, 
or twenty in the entire series. First anal piece about of the size of the smaller 
first radials, longer than wide, and heptagonal in form; above this there are in 
the second range three smaller hexagonal pieces, and, arching over the latter, 
four in the fourth range, with a small wedge-formed piece succeeding the latter 
above, though it is scarcely large enough to separate the brachial pieces over 
the anal area. First interradial pieces nearly as large as the first radials, and 
all irregularly nine-sided ; above this there are two smaller pieces in the second 
range, two, or sometimes only one, iu the third, and above this one or two 
succeeding each other in a direct line, the last one being usually narrow, and 
partly or entirely wedged in between the brachial pieces so as, in gome caeei, 
to separate them a little. Between the first divisions of each ray on the third 
radials there are usually one or two interaxillary pieces, the first resting upon 
two short sloping upper sides of the first secondary radials, and supporting the 
second, which sometimes separates the brachial pieces a little, while in other 
instances it is so narrow and short as to allow them to come in contact orer 
it. (Arms and column unknown.) 

[Deo- 
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The surface seems to be nearly smooth, or finely granular, and the body 
plates are nearly even, excepting the secondary radials, which, with the brachial 
pieces, are sometimes a little tumid, so as to project slightly beyond the plane 
of the interradial and interaxillary areas, which consequently have a somewhat 
sunken appearance. 

Height of body to arm-openings, 1 inch ; breadth, 2*10 inches. 

This fine species seems to be most nearly related to B. planodiscuSy Hall (sp.), 
from the Keokuk beds, with which it agrees nearly in form and general appear- 
ance. It differs very materially in structure, however, since the rays in that 
species bifurcate so as to make eight arm-openings to each ray, or forty to the 
whole series, being just double the number seen in our species. The planodis- 
eu» also appears to have the arm-openings directed outward, while the species 
under consideration belongs apparently to the section of this genus with these 
openings directed upward. 

It is an interesting fact, to which our attention has been called by Mr. 
Wachsmuth, that not only this species, but several others only found in the 
very highest part of the Upper Burlington formation, are more nearly allied to 
species found in the Keokuk beds than to any forms in the Lower Burlington 
beds. 

Locality andposition. — Upper bed Burlington division of the Lower Carbon- 
iferous at Burlington, Iowa. No. 27 of Mr. Wachsmuth's collection. 

BaTOCRINUS (ErETMOCRINUS 7) NEGLECTUS. 

Body small, inversely campanulate below the arms, and rather ventricose 
above ; the sides expanding gradually from the base to the third radials, and 
thence curving out rapidly to the outer edges of the brachial pieces, which 
are slightly grouped, but nearly or quite in contact all around. Base about 
three times as wide as high, truncated and concave below, but not thickened 
or expanded. First radials comparatively large, generally wider than long, 
and, as usual, two heptagonal and three hexagonal ; all like the other body 
plates convex, but not properly tumid. Second radials much smaller than the 
first, quadrangular and nearly twice as wide as long. Third radials as long as 
the second, or slightly larger, wider than long, and all normally pentagonal ; 
each supporting on each of its superior sloping sides a secondary radial, 
which in its turn bears on each side above two brachial pieces in direct succes- 
sion, thus making four arm-openings to each ray, or twenty to the entire series. 
In one specimen, how^ever, agreeing exactly in other respects, the third radials 
in the anterior and one in the posterior rays is immediately succeeded by 
brachial pieces without any further bifurcations, so as to give origin to only 
two arms to each of these rays ; but this is almost certainly an individual 
abnormal development. 

First anal plate a little longer, but not otherwise differing from the first 
radials ; above this there are three smaller pieces in the next range, and some- 
times one or two still smaller ones in the third range. Interradial pieces one 
to three in each space, the first being one-third to one-half as large as the 
first radials, seven to nine sided, and usually supporting one or two smaller 
pieces in the second range above. 

Vault convex, and composed of very unequal, irregular, moderately convex 
plates, provided with a tube or proboscis of moderate thickness, and placed 
generally about half way between the middle and the anal side. (Column 
and arms unknown.) 

Height to base of proboscis, about 0*58 inch ; do. to arm-openings, 0*33 
inch ; breadth, 0-55 inch. The specimen presenting the irregularity mentioned 
in the arrangement of the arms, is proportionally wider than that from which 
the above measurements were taken. 

This little species is apparently nearer B. elio. Hall, (sp.), than to any other 
yet described. Its base, however, is much less thickened and expanded than 
in that species, and its body plates more even and smoother ] while its brachial 
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pieces are less prominent, so as to 'give its bodj a less spreading appearance. 
Judging from the description, tbe B. laura^ Hall, (sp.), would seem to bt 
somewhat like our species, but that form must be more depressed and pro- 
portionally wider, and is also said to ha^e the arm-openings directed upward, 
which would even place it in a different section of the genus. 

We place this species provisionally in the Eretmocriniu group, from its gene- 
ral appearance, as we have not seen any specimens showing the arms. 

Locality and position. Lower division, Burlington group, of Lower Carboni- 
ferous, at Burlington, Iowa. No. 14 of Mr. Wachsmuth's collection. 

Genus PENTRE.MITES, Say. 
Pkntrbmites (Troostocrinus?) Woodmani, M. and W. 

Body attaining a large size, pyramidal-subovate,a8 seen in a side view, being 
broad below, and produced and gradually narrowing upward ; strongly pent- 
agonal as seen from above and below, in consequence of the projecting and 
actually carinatcd character of the radial pieces. Base strong, from two and 
a half to three times as wide as high, trilobate in general outline below, and 
very broadly and profoundly excavated along the three sutures, (the eicara- 
tions being continued out beyond the base into the lower ends of three of tbt 
radial pieces) ; two of them pentagonal and tricarinate, and one quadrangular 
and hicarinate, the carina? projecting considerably below the deeply funken 
facet for the attachment of the column, so that when placed erect on a level 
surface the body stands upon these carinas, like a tripod upon its legs. Radial 
pieces long and narrow, or about three times as long as wide, and gradually 
tapering upward; all extremely prominent along the middle and sloping strongly 
inwards laterally, very sharply carinate below tbe pseudo-ambulacral areas. 
Summit openings very Kmall and closely approximated. Interradtals very 
small, or only about one-tenth as long as the radials. Pseudo-ambulacral 
areas remarkably narrow or snblinear, and deeply sunken, extending down 
rather more than half the entire length of the body, or about two-thirds the 
length of the radial pieces; pore pieces minute, slightly oblique, and namber- 
ing about 100 to each side of each area, the two rows of each area being sepa- 
rated by a deep mesial furrow, along which the inner ends of the pore pieces 
are minutely crenatc, lanceolate and supplementary pore-pieces unknown. 
Surface marked with microscopic lines, as fine, regular, and crowded, as if 
made by an engraver's ruling machine. 

Height, 2-25 inches; breadth, 1 64 inches. Breadth of base, M4 inches: 
height of do., 0-ftO inch ; depth of excavations along the sutnres of base, O^IO 
inch ; breadth of do. from 0-4^ to 0*56 inch. Length of pseudo-ambulacral 
areas. 1-45 inch ; breadth of do., 008 inch. 

This extraordinary form differs .«o widely from all other known species, as 
to render a comparison of its specific characters with any of those hitherto 
described entirely unnecessary. It seems to be related to a group of species 
characterized by a triangular base, and very narrow pseudo-ambnlacral areas, 
for which Dr. Shumard has proposed the name Troottorrinut. Still itpreaents 
some rather strongly marked differences from that group, the species of which 
have the body narrow, fusiform, and more or less elongate and tapering below, 
with the triangular base merely flattened on each of the three sides. In our 
type however, the body is broadest below, while the base is comparatively very 
short and wide, and has the three spaces corresponding to the flattened sidcf 
of the typical species of Trooitorrtnun so very profoundly and broadly exca- 
vated, as to impart a very remarkable appearance to the lower part of the fossil. 
Should it be thought desirable to designate this type by a distinct subgeneric 
name, it might be called Tnccelocrinut, in allusion to the three deep excava- 
tions of the base. 

The specific name of this form is given in honor of Mr. H. T. Woodman, of 
Dubuque, Iowa, to whom we are indebted for the use of the only specimen 
we have seen. 

^ ^'^Mty and position. — Salem, Indiana. Lower Carboniferous, Keokuk Oronp? 
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Gena8 AQELACRINITES, Yanaxem. 
Agblacrinitis (Lbpidodiscus) SQUAM0SU8, M. and W. 

Depressed discoidal ; outline circular, or somewhat oval. Rays slender, 
long, and strongly curved as they radiate from the middle toward the periph- 
ery, around which they are each extended for some little distance ; all sinis- 
tral excepting the right posterior one, which curves to the left, with its outer 
half extending around within that of the next one on the left, near which it 
terminates at the so-called ovarian protubrance ; each composed of two zigzag 
rows of very small pieces, with some irregular ones apparently not belonging 
properly to either row. Disc composed of large, thin, irregular, strongly 
squamose or imbricating plates, the imbrication being inward from the periph- 
ery, that is, the inner edge of each plate laps upon the outer edge of the next 
within. Ovarian? pyramid situated near the left outer margin of the posterior 
interbrachiai space, and closed by ten pieces, apparently imbricating laterally 
and forming a depressed cone, around the base of which there are numerous 
small, short, but comparatively wide imbricating disc plates. Surface minutely 
granular. 

Greater diameter of an apparently distorted specimen, 1*70 inch. 

The only specimen of this species we have seen is somewhat crushed and 
distorted, so that it is rather difficult to make out the exact details of the 
structure of the rays, though they are apparently not provided with open 
ambulacral furrows, the rows of minute plates on each side, apparently closing 
up and interlocking. There appear, however, to be pores arranged along 
them in a zigzag row between the pieces. The body plates around the mar- 
gin are much wider than high, and strongly imbricating upward. No cen- 
tral opening is visible. 

On comparing this species with A, KcukaakiensiSf Hall (the only other 
known Carboniferous species), the type of which is now before us, we find 
that our species dififers in the important character of having its disc plates 
all very distinctly imbricating, while those of Prof. Hall's species show no 
tendency to imbricate, the whole surface of each being clearly exposed, their 
straight edges being merely joined together like those of a true crinoid. 
From Prof. Hall's description, it might also be supposed that this species 
differs in the number of its rays, as he described it as having six rays. 
A careful examination, however, of the typical specimen has clearly satisfied 
us that this is certainly not the case, as it has only five, the usual number, 
ad represented in the figure. It is the incurved extremity of the dextral 
righi posterior ray, that has been mistaken for a sixth ray. The specimen 
is somewhat crushed and distorted, but by carefully cleaning it and remov- 
ing some adhering portions of the matrix, this ray can be traced straight 
out to the periphery, where it curves abruptly around and extends inward to 
near the middle of the posterior interbrachiai space, where it terminates at a 
point near which was doubtless situated the so-called ovarian pyramid ; 
though the specimen is too much crushed there to show the latter. 

It is worthy of note that our species, although agreeing with most of 
these that have been referred to Agelacrinites^* in the imbricating character 
of its disc plates, as well as in the direction of the curvature of its rays, 
still ditfers from A. Hamiltonenais^ of Yanuxen, the type of the genus in 
both of these characters. Yanuxem gives no description, but judging from 
his figure, (Geol. Report Third Dist. N. Y., p. 306) one would naturally sup- 

• By Home oversight, Prof. Pictet figures, on pi. xclx, fig. 25, of his valuable Trait de 
Paloont., a true AgeUioriniiu^ and probably one ot the Cincinnati species, under the name 
UemicifttiU* parasitica. Hall, a very different fossil from the Niagara group. He also alludes 
to Vanuxem's Agelaerinitts HamitUmeiuit in the text as a Silurian species, but it is a Ham- 
ilton group (Devonian) fossil. Dujardin and Hup6 (Hist Nat. Echinod.pl. 6, fig. 8) copy Pie- 
tet's figure under the name Agelacrinite^ paragiUca, as an illustration of AgdaeriniUs, saying 
Uemicyttites ought not to be separated from AgdacriniUt. The real HemtcyHites paratUtcu, 
however, although related to Agelacrinitea, differs in several important characters. 
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pose the d'lRC plates of his species to hare the asaal imbrication 
meot. Prof. Hall, howerer, has recently described it io detail, (Twentieth 
Report Regents Unir. N. Y. on State Cab. Nat. Hist. p. 299, 1868), and dis- 
tinctly states that its interbrachial or disc plates are not imbricating, as ia 
other species. He also mentions the fact that this typical species differt 
from others in haTinfi: its anterior and right anterior and posterior lateral 
rays sinstral, and its left anterior and posterior-lateral rays corred to tht 
left, hs shown in Vanuiem's figure. It therefore certainly seems to as donbi* 
fal whether species diflTering in two sach important characters as these ta% 
strictly congeneric. If they are not, then a new generic name should h% 
applied to our species, and the others agreeing with it in these characters ; 
in which case we would propose to designate this group of species under 
the name LepidodUau (xtric, a scale, and /I'raec, a quoit). At least we sboald 
think they ou^ht to be separated subgenerically. 

LoeaUty and position, Crawfordsville, Indiana. Keokuk beds of Lower 
Carboniferous. 

ECHINOIDEA. 

Genus OLIGOPORUS, Meek and Worthen. 

Oliooporus nobilib, M. and W. 

Large, globose, composed of rery thick plates. Ambulacra nearly flat, or 
slightly convex, and without proper furrows, narrow lanceolate in outline, 
or only about two- thirds as wide as the interambulacral areas ; pore pieces 
comparatively small, wider than high, those of the two outer rows rather 
more irregular in size, and some of them a little larger than any of those of 
the two inner rows ; pores two to each piece, forming four double rows, 
those of the two outer ranges of pieces being placed near their inner ends, 
and those of the inner ranges near their outer ends. Interambulacral treas 
comparatively large, moderately convex, and composed of five rows of large 
plates, mU of which extend to the disc above, while the middle out ends within 
about 0*65 inch of the oral opening below. Vent and apical disc much as 
in Melonitfs multipora Surface of all the plates, both ambulacral and inter- 
ambulacral, ornamented with coarse granules, separated by spaces generally 
a little wider than their own breadth, with sometimes a few smaller ones 
between. Of these granules, about 40 to HO may be counted on each of 
the larger interambulacral plates. 

Height and breadth, about 3-75 inch ; breadth of ambulacral spaces, 0-60 
inch ; do. of interambulacral areas, 1-06 inch. Height of largest ioteram- 
hulacral plates, 0-2(3 inch ; breadth of do., 0-40 inch ; thickness of do., 25 
inch. 

The only specimen of thi.«» fine species yet known to us is mainly a silicioas 
cast of the interior. The connection of the plates, however, are so distinctly de- 
fined hy sharply raised lincii formed by the silicious matter deposited in the 
sutures between all of the pieces before they were dissolred, that the entire 
structure can be made out as well as if the plates themselve.'* had been preserveil. 
A few of the plates, however, or rather casts of their external surface, remain 
so as to iihow the surface granules as well as the thickness of the plates them- 
selves. 

The apical disc seems to be very similar, as already stated, to that of Jfrf'ai- 
tet multipara, — the arrangement and comparative sizes, as well as form of the 
ocular and genital phites. being much the same. In two of the latter, five 
pores may be counted in each, while one other also shows obscure indications 
of five pores and the other two had four each, as near as can be made out from 
the little projecting points representing them in the cast. No satisfactory in- 
dications of pores, however, are to be seen in the ocular pieces. 

Although the ambulacral areas are not properly furrowed, as in O. H^mm 
and Mtloni'ei multipora, they are slightly depressed below the most convex cen- 
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tral region of the interambalacral areas. The depression, however, also in- 
cludes the two marginal rows of each interambulacral series. There is like- 
wise a faint narrow, almost linear, impression on the internal cast, extending 
from the apical disc about half waj down the middle row of plates in each in- 
terambulacral field. 

This form can be at once distinguished from 0. Danse, the only other known 
species of this tjpe, by its proportionally much larger and less numerous in- 
terambulacral plates, of which there are only Jive instead of eight or nine rows 
to each area. Its ambulacral areas are also proportionally narrower, and, as 
already stated, differ in not being furrowed along each side, with a ridge along 
the middle. 

As we have elsewhere suggested, the group Oligoporus seems to be exactly 
intermediate in its characters between Melonitea^ Owen and Norwood, and Pa- 
Uechinus, (Scouler) McCoy. That is, it differs from Palsechinus in having four 
rows of ambulacral pieces and four double rows of pores, instead of two of each, 
as well as in having the ambulacral areas more or less sunken below the in- 
terambulacral fields. In the last character it Agrees more nearly with Meloni' 
tetj from which, however, it differs widely in having only /our rows of ambula- 
cral pieces and /our double rows of pores instead of ten of each to each area. 
In the nature of its apical disc the species under consideration shows that in 
this type it agrees well in its general characters with Melonitea. We also know, 
from a crushed specimen of Oligoporus Danxy that the species of this group 
have the jaws very like those of Melonites. The question may therefore arise 
whether or not these differences in the number of pieces and pores of the ambu- 
lacra are of generic importance, and whether we ought not to regard them as 
only subgeneric and call our species Melonitea (Oligoporus) nohilit. On the 
same grounds, however, we would have as good reason to regard both OligopO' 
rut and Melonitet as mere sections or subgenera of Palsechintu. We cannot^ 
however, believe so important and constant a difference of less than generic 
value, no gradations being yet known in this character between Oligoporus 
and Mtlonites on the one hand, or between the former and Palsechinut on the 
other. It is true we yet only know one species of Melonitet, but we now know 
two well marked species of Oligoporusj while there are eight or nine known dis- 
tinct species of Palmehinus^ all of which latter agree in having but two rows of 
ambulacral pieces to each area. 

At the time we proposed the name Oligoporus we were not aware that Prof. 
Dcsor had designated a section (not a genus) of the family CidaricUe by the 
name Oliyopores. In case this should be regarded as a serious objection to 
our name Oligoporus we suggested, in the second volume of the Illinois Geolo- 
gical Reports, the name Melonopsis for this group instead ; and if it should be 
adopted, the species here described would have to be called Melonopsis nohilis. 
The name OligoporeSj however, from its different termination, we should think 
sufficiently distinct. 

Locality and position. — Calhoun County, Illinois, from the Burlington divi- 
sion of the Lower Carboniferous series. 



DeseriptioiL of Seven Hew Species of AMERICAN BIRDS from varioni looali- 

tieg, with a note on Zonotriohia melanotie. 

BY GEO. N. LAWRENCE. 

1. D^DR(ECA CAPITALI8. 

Male. Front and crown of a deep rich reddish brown ; back and smaller 
wing coverts yellowish olive-green, becoming more yellow on the rump ; 
central tail feathers and the outer webs of the others dark olive-brown, edged 
the color of the back, the inner webs of all except the central tail feathers 
are yellow ; the quill feathers and the larger wing coverts are blackish brown, 
the primaries and secondaries with margins the color of the back, the terti- 
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aries and wiofi^ coTerts edged with yellow ; under lining of wingt deep 
yellow ; nnder plumage deep golden yellow, with conspicuous reddish brown 
stripes on the breast and sides ; bill blackish brown, the under mandible 
paler below ; feet light brown. 

Second, third and fourth quills equal and longest, first intermediate 
between fourth and fifth. 

Length 4| in. ; wing 2}. ; Uil 2 Nl6th ; bill 7-l6ths ; Ursi |. 

The female diflfers in wanting the brown cap, having in place of it a slight 
wash of that color, and in there being only a few faint stripes on the breasu 

Habitat. — Darbadoes. Types in my collection, obtained by Mr. A. H Alei- 
aoder, of West Hoboken, N. J., who informed me that it is an abundant species 
and familiar in its habits. 

Remark*, This beautiful species needs comparison only with D. peieekm, 
and the bird from St. Thomas and St. Croix, referred to D, rufitapiUa^ Gm., 
by Prof. Baird, with a ?, see Rev. Am. Birds, pp. 199 and 201 ; it is smaller 
than either, and they do not agree in the wing formula; the present 9pecies 
appears to have a greater extent of yellow in the tail feathers. 

It is the same species as a specimen spoken of by Prof. Baird (ReT. Am. 
Birds, p. 202) but not named, which was brought from Barbadoes in alcohol 
by Prof Gill. 

Apart from its smaller size, its clearly defined and deeply colored crown 
will distinguish it from all others. 

2. TaCHTPHONUS ATRICAPILLUS. 

Front, entire crown and occiput black, sides of the head and the hind neck 
grayish-black ; back and smaller wing coverts dark olive-green, the rump 
olive, tinged with ferruginous ; tail brownish-black bordered with greenish- 
olive ; middle and larger wing coverts black, with greenish olive margins ; 
quills black, the primaries narrowly edged on the outer webs with greenish 
yellow, the secondaries with olive green ; under wing coverts pale yellow ; 
throat of a light brown intermixed with gray, and tinged with rufous ; lower 
part of the neck and sides of the breast olive-green washed with ferroginons ; 
breast and abdomen bright brownish ferruj^inous, becoming yellowish on the 
middle of the belly ; under tail coverts black bordered with ferruginous ; 
bill black, the under mandible whitish at base ; tarsi and toes black. 

Length (skin) 5 in. ; wing 2| ; tail 2^ ; bill ^ ; ursi }. 

Habitat.— Iht Island of Trinidad. 

Type in my collection ; it was killed at Trinidad in the early part of the 
present year by Mr. A. H. Alexander, from whom I procured it. A person 
who accompanied him at the time, and was familiar with the birds of the 
Island, said it was a species he had never noticed before. 

Remark*. — This does not resemble in plumage any other member of the 
genus, and I think is probably a male ; the black crown and distinctly colored 
under plumage seem to preclude the probability of its being a female. 

3. QnscALrs portirostris. 

Male. Black, with purplish steel blue lustre, uniform throughout the 
body, not changeable as in most other species; wings and tail greenish, bill 
and feet black. 

Second quill longest, first between third and fourth ; tail gmduated, lateral 
feather one inch shorter than middle feathers ; bill very strong, colmen reg- 
ularly curved throughout, commissure sinuated. 

Length 9 in. ; wiug 4) ; Uil 4) ; bill from front I 1-I6th ; height of bill at 
base 7-16ths; Ursi I 3-l6ths. 

The female is smaller, and the plumage, instead of being blaish, has a 
brownish cast of color. 

Length 8 in. ; wing 3^ ; Uil 3} ; bill I5.l6ths ; Ursi I l-16ths. 
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Habitat. — Barbadoes. Types in my collection, obtained from Mr. A. H. 
Alexander, by whom they were killed on that Island. 

Remarks. — This very distinct species comes nearest to Q. luguhria^ Sw., in 
its dimensions, but is rather smaller; that species is more violaceous in Ins're. 
with lon^rer and stouter legs, also a longer, straighter and more feeble bill, 
with the commissure straight; the bill of the new species is comparatively 
large, at the base being wider and fully one-third higher than that of Q. lugu- 
bria. 

4. ThAMNOPHILOS VIRGATU8. 

Entire head, hind neck and all of the under plumage, of a grayish fuligi- 
nous color, blacker on the head and grayer below, with a broad stripe of pale 
ochreous white down the centre of each feather ; these are clearer or nearly 
white on the head, and duller on the abdomen ; back, ttiil and exposed por- 
tion of the wings cinnamon red ; the inner webs of the quill feathers liver 
brown; the under wing coverts and inner margins of quills pale cinnamon ; 
under tail coverts pale rufous ; upper mandible black, the und^r whitish 
horn color ; tarsi and toes black, claws whitish. 

Length about 6 in. ; wing 3 ; tail 2|; bill about f ; tarsi 1. 

Habitat. — New Granada, Turbo. Collected by Lt. Michler. Type in Mus. 
Acad, of Nat. Sciences, Philadelphia. 

Remirka. — In distribution of colors this species much resembles T. palliatux, 
but it is smaller and differs notably in the white markings throughout, being 
longitudinal; the crown in palliatua is immaculate, on which in the present 
species the stripes are strongly de6ned ; the red coloring is paler and duller 
than that of T. pallialug. 

From analogy I judge it to be a male, as the female of T. palliatus ha^ a 
rufous crown. 

The bill is injured by shot, the end being deficient; at first I was puzzled 
to know where to place it, but feel confident it is assigned its true poiition. 



Analytical table of the Speeiei of BA.RIDIXr3 inhabiting the United States.- 

BY JOHN L. LE CONTE, M.D. 

According to the form of the antennae the species before me may be 
divided into three principal groups, of which the second contains all the 
strongly pubescent species. The first group is the most numerous, and may 
again be subdivided by the presence or absence of the apical constriction of 
the prothorax. We will thus have the following scheme of arrangement. 

A. Antenuffi thick; 2d and 3d joints of funiculus equal. 

a. Body nearly glabrous. Thorax not constricted near the apex. Sp. 1 — 8. 

b. Body nearly glabrous. Thorax constricted near the apex. Sp. 9 — 22. 

c. Body densely pubescent ; thorax constricted near the apex. Sp. 23 — 25. 

B. Antennae slender ; 2d point of funiculus longer than the 3d. Sp 26—28. 

A — a. 

Intervals of elytra coarsely and irregularly punctured. 1. 

'- '* with single rows of usually well marked punctures. 3. 

" " with very fine inconspicuous punctures. 4. 

1. Color black. 2. 

Color bronze-black ; prothorax lons^er than wide, gradually narrowed from 
base, rounded near the apex ; dors tl carina very indistinct ; beak stout, curved, 
moderately long, punctured. Long. 4*5 mm. Middle States, l.subseneus. 

2. More shining ; prothorax not longer than wide, very slightly n-irrow?d 
from base, much rounded near the apex ; dorsal carina not apparent ; be.ik 
stout, short, curved, punctured. Long 4*5 mm. Kansas (one specimen). 

2. quadratus. 

1868.] 24 



362 PROCEEDINGS OF THE ACADEMY OF 

Similar to the last in size, form and scalptare, bat the dorsal carina of the 
prothorax is well marked. Long 4*5 mm. Texas, Illinois. (Two speci- 
mens) 3. carionlatQS Ltt. 

Less shining; punctures of eljtra smaller and closer; protbonix mort 
equally rounded on the sides, not broader than long, without doraal cartoa ; 
b«'ak moderately long, stout, curved, punctured. Long. 4*5 mm. KansAt. 
(2 specimens) 4. transTersas Scy. 

3. Black bronzed, shining; prothorax not longer than wide, verr slightly 
narrowed from the base, much rounded near the tip, dorsal carina not obri* 
ous. (Resembles R. aubaeneus, but differs by the more full thorax, rather 
stouter form, and less irregular interstitial punctures of the elytra.) Long. 
4 — 4-5 mm. Middle and Southern States 5. iamescess. 

Smaller, black bronzed, shining ; prothorax not longer than wide, nort 
obliquely narrowed at tip and less rounded, dorsal carina notobrioas : elytral 
stris less strongly punctured than inB. tumescens; intervals with rowt 
of well miftked or very fine punctures. Long. 3 mm 6. c o n f i n i i. 

Black bronzed, very shining, prothorax more sparsely punctured, slightly 
narrowed from the base, broadly and obliquely rounded near the tip ; elytra 
more finely and less deeply striate, intervals wider, nearly smooth. Long. 
2*5— 3 mm. Louisiana 6. aereasStA 

4. Bluish black, shining ; prothorax not longer than wide, obliquely narrowed 
f^om the base, broadly rounded near the tip, punctures more distant tbaa 
usual, dorsal carina not obvious ; elytral stric scarcely perceptibly punctared, 
interstices nearly smooth, or with roa*8 of very small punctures. Loog. 
4-25-4-75 mm. Middle and Southern States; five specimens. (DifTert from 
^. orrft/# in color and in form of prothorax.) 7. i n te r a ti t i a 1 i a Stfy. 

Black, shining; body narrow, prothorax longer than wide, sides broadly 
rounded in front, disc strongly punctured, without dorsal carina ; elytra with 
a feeble oblique impression near the base, stria; scarcely pnnctured ; inter- 
stices with rows of very fine punctures. Long. 3*5 mm. California; two 
specimens ; San Francisco 8. macer Let. 

A— b. 

(The beak is longer and more slender than in A — a, and the thorax 
is transversely impressed near the tip, at least on the sides ) 

Prothorax at base nearly as wide as the elytra. I. 

Prothornx at base narrower than the el>tra; black, shining, Tery coarsely 
sculptured, elytral intervals not wider than the striae, and marked with single 
rows of deep punctures. Long. 5-5->6-5 mm. Illinois, Kansas, Arisooa. 

9. striatus Scy. 

1. Body nearly glabrous, color black, 2. 

*♦ '* color bright brown, h. 

Body rather robust and convex, brownish black, more pubescent than 
usual; prothorax wider than long, gradually narrowed fh>m the base and 
feeblv rt)und»*d on the sides ; elvtral interval* with rather confused rows of 
somewhat transverse punctures. Long. 4 — 5 ram Kansas. (Resembles in 
appearance a C'-ninuu*) 10. farctuf. 

Body robust, black, more pubescent than usual, prothorax wider than long. 

feebly narrowed from the bajie, sides much rounded in front almost straight 

'behind, very densely and coarsely punctured, with a slender carina; elytral 

intervals wider than the striae, densely and confusedly punctured. Long. 

4 mm. California. .'{ specimens. S.Diego 11. de n f n s //#r. 

2. Prothorax with distinct smooth dorsal line. 3. 

** without •' *' '♦ 6. 

3. Elytral intervals u^unlly not wider than the striir, with rows of very 
strongly marked punctures ; body larger and wider. 4. 

Elytral intervals wider than the striir, with single rows of finer shallow 
punctures ; body smaller and narrower. ft. 
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4. Prothoraz gradually narrowed from the base, broadly roanded on the 
sides, more strongly towards the tip, coarsely punctured, the punctures more 
distant than the length of their diameters ; (elytral intervals and striae as in 
B. s t r 1 at u s ; resembles B. carinuiatus, but the prothorax is distinctly 
impressed on the sides near the tips,) Long. 6 mm. Kansas and Wiscon- 
sin 12. strenuuB. 

Resembles the preceding in form and sculpture, but the punctures of the 
prothoraz are larger and more distinctly umbilicated, and the sides more 
deeply constricted near the tip. Long. 6 mm. Penna., one specimen ; 
Mr. Rathvon 13. umbilicatus. 

Somewhat narrower and more regularly oval, prothorax gradually but more 
strongly narrowed from the base, and more obliquely rounded near the tip, 
less coarsely but somewhat more densely punctured than in B. atr en u u s ; 
elytra with the intervals wider than the striae, with rather confused rows of 
fine but well marked punctures. Long. 6 mm. Wisconsin, 1 specimen. 

14. s ub o V a 1 i 8. 

5. Punctures of prothoraz more distant than their diameter, sides scarcely 
narrowed from the base, more broadly rounded near the tip, dorsal line 
wide ; elytral intervals wider than the striae with rows of distant large 
shallow punctures. Body less convex than usual. Long. 3-5 mm. New 
Mexico, 1 specimen 15. distans. 

Prothorax more densely punctured, sides slightly narrowed from the base, 
more obliquely rounded near the tip and more distinctly constricted ; elytra 
as in the preceding, but with a small white pubescent basal spot each side, 
and a few scattered white scale-like hairs. Long. 3—4 mm. Southern 
States, 3 specimens 16. nigrinus Say. 

6. Body oval or elongate. 7. 
Body broadly ovate, black shining, prothorax wider than long, strongly 

but not densely punctured, with very feeble dorsal carina, sides narrowed 
from the base, strongly rounded in front, and deeply constricted near the tip; 
elytral intervals wider than the striae, with rows of small but deep punctures. 
Long. 2*5 — 3 mm. Middle States, 4 specimens 17. o vat us. 

7. Body oval, black shining, prothorax not wider than long, strongly and 
densely punctured, without dorsal carina, sides narrowed and broadly 
rounded from the base, slightly constricted near the tip ; elytral intervals 
broad, with rows of very fine but well marked punctures. Loug. 2-5 mm. 
Middle States, 2 specimens 18. pusillus. 

Body elongate oval, black, less shining, prothorax longer than wide, more 
coarsely punctured, punctures less distant than the length of their diameters, 
without dorsal carina, sides converging from the base, rounded only near the 
apex, which is feebly constricted ; elytral intervals a little wider than the strie, 
with rows of well marked punctures, disc feebly impressed obliquely each 
side behind the shoulder. (Of the same form as B. macer, but otherwise 
quite distinct. It differs remarkably from all the others of this division by 
the 2d joint of the funiculus of the antennae being somewhat longer than the 
3d, though much less conspicuously than in the species of division B.) Long. 
3 — 3*5. Illinois and Kansas. 5 specimens 19. angustus. 

Also slender in form, black, not very shining, prothorax punctured as in 
the preceding, with the sides not converging from the base, but parallel, and 
more strongly rounded in front, tip feebly constricted ; elytral intervals wider 
than the striae, with rows of well marked punctures. (Resembles B. macer, 
but the thorax is more full in form, more densely punctured, and is feebly con- 
stricted at the tip ; the beak is also longer and more slender.) Long. 2*5 mm. 
California, 1 specimen. San Francisco 20. seria tus i^ee. 

Somewhat less slender, bronzed black, shining, prothorax scarcely larger 
than wide, narrowed from the base and feebly rounded on the sides except 

1868.] 



3S4 PROCEEDIXOS OF THE ACADEMT OF 

near the tip, where it is more strongly rounded and slig^btlj constricted diic, 
coarsely but more sparsely punctured than usual, punctures more distant 
than the length of their diameters; eljtral stria impnnctured, intervals much 
wider than the striae, with single rows of small punctures. Long. 3 mm. One 
specimen, Oregon 21. tpariaa. 

8. Body elongftte, bright brown, very shining, prothorax rather sparsely 
punctured with a broad undefined smooth medial line ; elytral nnerea, 
with a transverse impression before the middle, an oblique one behind th« 
humeri, and a very faint one behind the middle ; strise feebly punctured, in* 
terrald much wider than the striae, with scarcely perceptible rows of very fine 
punctures. Long. 3 mm. Ohio and Illinois; (depredates on grape vine, pro- 
ducing the g<iil described by Mr. Walsh as vttitcunnus.).... 22. 8 e f o a t r i •.* 

A— c. 

The species contained in this group are of a slender form like some of 
those in b, and like them have an elongated moderately slender beak ; the 
antennie are not quite so stout, though the 2d joint of the funiculus is not 
conspicuously longer than the 3d. The body beneath is densely clothed with 
depressed ash colored hairs, and is equally densely pubescent above. The 
prothorax is constricted near the tip. and the disc if strongly and densely 
punctured with a slightly elevated dorsal line. The species of thi!< gronp 
have the last tarsal joint more elongated than in the other specie* of the 
genus, and the claws closely approximated, and somewhat connate at base ; 
the males are also distinguished by the last ventral segment being arme4 at 
tip with a small tooth. These differences, combined with those of appear* 
ance, produced by the dense covering of hair, would indicate the propriety 
of separating them as a distinct genus. 

Prothorax feebly constricted near the tip. I. 

" more strongly ** ** " 2. 

1. Small, pubescence less dense, prothorax longer than wide, feebly narrowed 
in front, slightly rounded on the sides, and feebly constricted near the tip. 
without ba!»al glabrous spots. Long. 3 mm. Maryland, 1 8pec..23. p 1 u ro b e u s. 

Larger, pubescence very dense, prothorax very little longer than widf. 
gradually uHrrowcd in front, slightly narrowed on the sides, and feebly con- 
stricted near the tip, with three basal glabrous black spots extending upon 
the scutellum and base of elytra. Long. 4-5 mm. Atlantic States, abun- 
dant 24. t r i n o t a t u • Ntfjir. 

2. Larger, pubesrence dense, prothorax scarcely longer than wide, subtra- 
pezoidftl gradually narrowed from the base, sides nearly straight, suddenly 
rounded near the tip and more sitrongly constricted, coarsely and densely 
punctured, di.^tincily cannated, marked with busal spots as in the preceding. 
Lung. 4 5 — ♦> mm. California, also at Cape San Lucas, 3 spec. 

25. m u c o r e n Lee. 

B. 

The species of this division have the beak longer and more slender than 
those of A, and the antennv are much thinner, the 2d joint of the funirulas 
is much Ituiger than the 3d, thu.<* showing an approach to Centrinuii, whirb 
the:»e ^pccie.s resemble in their form ; the Lody is nearly glabrous, and the 
prothorax i"* constricted near the tip. 

The three species before me may be distinguished as follows: 
Body Mack, suuiewhat shining, prothorax strongly punctured, without dor- 
sal cnrina. gniduiilly und .<itrongly uurrowed from the btise, and rounded on 
the sides ; elytrnl intervHh with single rows of strongly marked punctures, 
humeri scarcely wider than the biise of prothorax. Long. 2b mm. Knnsat. 
one specimen 20. nasoins 



• Viilo lIer<><iotu«, Kutor[»<'. cap. lOi. 
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Body black, shining, prothoraz as in the preceding, eljtra at humeri dis- 
tinctly wider than base of prothorax, intervals with confused fine punctures. 
Long. 3'5 — 4*5 mm. Southern States, 4 specimens. (Rather stouter in form 
than the preceding, and resembling almost exactly B. fare us, but quite dif- 
ferent by the antennae and beak.) 27. ibis. 

Body brown, shining, prothorax longer than in the preceding and less 
rounded on the sides, more densely punctured with a faint dorsal carina ; 
elytra at humeri distinctly wider than base of prothorax, intervals wtth con- 
fused fine punctures. Long. 3*5 mm. Georgia and lUinoi.^, 4 specimens. 

28. Bcolopax Say. 

Bibliography, 

B. carinulatus Lee. Proc. Ac. Nat. Sc, Phila., 1858, 79. 

B. tr a-n s v e r s u s Say, Cure. 18 ; ed. Lee. i, 282. 

B a e r e u 8 Sch. Cure, viii, 141. 

B. interstitialis Say, Cure. 18 and 26 ; ed. Lee. i, 282, 295 ; Jonrn. 
Acad. N. S. Pb. iii, 314; ed. Lee. ii, 176; Sch. iii, 684 ; viii, 149. In well pre- 
served specimens small scale-like hairs are perceived in the rows of punc- 
tures on the elytral intervals. 

B. m a c e r Lee. Rep. Pac. R. R. Expl. xi, MS. 58. 

B. striatus Say. Cure. 17 ; ed. Lee. i, 281. 

B. d e n s u s Lee. Proc. Ac. Nat. Sc, Phila., 1859, 79. 

B. n i g r i n u s Say, Cure. 31 ; ed. Lee. i, 295. Sch. Cure, iii, 691 ; viii, 154. 

B. seriatus Lee. Rep. Pac. R. R. Expl. xi, MS., 58. 

B. trinotatu s Say. Cure. 7 ; ed. Lee. i, 280 ; vestitusX Sch. Cure, iii, 718. 

B. mucoreus Lee. Proc. Ac. Nat. Sc, Phila., 1858, 79. 

B. scolopax Say. Cure. 26; ed. Lee. i, 295; Sch. Cure. iii. 699. I do 
not know for what reason Schonherr has referred this species to bis first divi- 
sion ; Boheman, in the description, mentions the antennae as minut crassse^ 
which in fact they are. 

Speeiet unknown to me. 

B. T-si gnum iScA. Cure, viii, 154. 

B. anthracinus Seh. Ibid, iii, 727. Seems to be near 28. ibis Lee. 
B. confertus Seh. Cure, iii, 728. 
B. californicus Motneh, Bull. Mosc. 1845, ii, 372. 
B. pubescens Uhlery Proc Ac. Nat. Sc, Phila., 7, 417 belongs to Cen-- 
Irinus and is C. p i s t o r Sch. = Balaninus pistor Germ. 



The GTBIHID2 of America, north of Xezioo. 
BY JOHN L. LECONTE. 

Species of this family are found in every part of the United States and con- 
tiguous northern regions, usually in large colonies ; from their whirling mo- 
tion of the surface of the water they are popularly known as whirligigSy and, on 
account of the agreeable fragrant odor of some of the species, as apple-buyt. 

There is a remarkable uniformity of appearance in the species of each genus, 
which renders their definition and recognition somewhat difficult; for this 
reason, notwithstanding the very curious structural characters displayed in 
their organization, which are detailed in all systematic works, they are not 
favorites with collectors, and many of our species have remained unnamed. 

Three genera are represented in our fauna : 

Last ventral segment depressed, rounded at tip : 

Scutellum distinct : labrum transverse Gyrinus. 

Scutellum invisible; labrum transverse Dineutas. 

Last ventral segment elongated, conical : 
Scutellum invisible ; labrum prominent Gyretes. 
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DLVEUTUS McLeaj. 

Cyclixus Kirbj. 

The species of this genus are of larger size than those of the other two, and 
of less convex form; the elytra are marked with nine Terj slightlj impressed, 
sometimes almost invisible, striae or furrows; the labrum is roaoded in front 
and ciliated, the scutellum is invisible, and the mesosternnm is sparsclj bat 
coarsely punctured in front. 

In the males the front tarsi are moderately dilated, and clothed beneath with 
feathery papillae densely arranged in transverse lines, forming an elongated 
narrow brush ; in 1). suUintatus, emarginatui^ serrulatut^ and probably in «rr»- 
I4nu»^ the front thighs of the male are dilated near the knee, on the anterior 
margin, into a more or less developed tooth, varying somewhat in form, accord- 
ing to the individual degree of development, but always well marked ; in />. 
vittatus^ diteolor and assimilis^ the tooth is entirely wanting. 

The hind margin of the elytra is not toothed, nor strongly serrate, in any of 
oar species, which may be divided into two groups as follows : 

A. Sutural angles of elytra ronnded. 

B. Sutural angles of elytra well defined, sometimes slightly prolonged. 

A. 

14'5— 15*5 mm. Black or black-bronzed, very shining; elytra nsoally with a 
brighter bronzed vitta ; striae faint ; sutural angle very much rounded ; under 
surface dark chestnut-brown, middle and hind legs pale 1. ▼ ittatns. 

15*5 — 16-5 mm. Dark olive above, not very shining; elytral 8tri« distinct; 
sutural angle moderately rounded ; under surface black ; middle and hind legs 
iridescent, with the tibiie and tarsi brown 2. sublineatus. 

9 — 12 5 mm. Black, or black-bronzed, not very shining; elytral striw Tery 
faint ; sutural angle very much rounded, apical margin flat ; under surface 
dark brown or blackish, slightly bronzed ; middle and hind legs, narrow mar- 
gin and tip of abdomen paler, nearly testaceous 3. emarginatns 

10-5 mm. Black-bronzed, more shining; elytral strife very faint; sutural 
angle less strongly rounded ; apical margin narrowly reflexed ; under surface 
brown ; middle and hind legs, broad margin and tip of abdomen pale. 

4. c a r o 1 i n u s n. sp. 

B. 

a. Body brown or testaceous beneath, oval, narrowed in front ; hind mar- 
gins of elytra very feebly sinuate ; sutural angle of (^ not, of 9 ^'^O' feebly 
prolonged. 

12 r» mm. Body broadly oval, narrowed in front; upper surface black, 
slightly bronzed, shining ; lateral margin of elytra broadly flattened ; apical 
edge very finely serrate 5. serrulatus n. sp. 

1 1 — 12-5 mm. More convex and narrower, narrowed in front ; upper surface 
black-brunzed, rarely black, shining; lateral margin of el^-tra less broadly 
flattened; apical eilge entire 6. discolor. 

b. Body beneath black, slightly bronzed ; middle and hind feet, and fre- 
quently sides and tip of the abdomen, pale ; elytra distinctly sinuated near the 
tip in the 9i ^^*^ sutural angle very prominent in that sex. 

10*5—12 mm. Black, usually slightly bronzed, (J^ more shining than the 
9 ; middle and bind legs testaceous; margin and tip of abdomen pale ; elytra 
feebly striate, sparsely and finely punctulate; ((^ with the elytra not sinuate 
near the tip, feebly sinuate at the tip; sutural angle slightly prominent ; 9 
deeply sinuate on the liide near the tip; margin elevated at the sinuosity, sinu- 
ate again at the tip, with the sutural angle very prominent.).. 7. a s s i m i I i s. 
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Bibliography and remarks. ' 

1. D. irittatus Aub^, Hydroc. 16S; Gtfrinwt vitt. Germ. sp. nov. 32; CV- 
clous opaciu Mels., Proc. Acad. Nat. Sci. Phila. ii, 29 (faded specimens). Middle 
and Southern States, not rare. 

2. D. sublineatus Aub^^ Hjdroc. 775 ; Gt/rinus subl. Chevr., Col. Mex. 
cent, i; 9 ^- integer Lee , Proc. Acad. Nat. Sci. Phila. vii, 221. Arizona and 
Lower California. 

3. D.emarginatns Whife^ Brit. Mas. Cat. ; Gyrinut emarg. Say, Trans. 
Am. Phil. Soc. ii, 108 ; ed. Lee. ii, 519 ; D. americanusX Aub^, Hydroc. 777 (nee. 
Linn.) Abundant in the middle and northern States ; for remarks on Gyrinus 
americanus Z/inn., showing its probable identity with the West Indian D. 
m e t a 1 1 i c u 8 Aub^j see the note of Dr. Schaum in Stettin Ent. Zeit. 1848, 337. 

4. D. carolinus. I have seen but two $ specimens, collected in South 
Carolina; it closely resembles the preceding, but is more shining, and the api- 
cal margin of the elytra, instead of being flat, is very narrowly reflexed. 

5. D. serrulatus. Middle and Southern States. I have seen but two 
(^ $ specimens of this species, which resembles in form D. a s s i ra i 1 i s , but 
is easily distinguished by the fine serration of the apical maigin of the elytra, 
the sutural angle less prominent, the lateral flattened margin broader and more 
reflexed, the posterior sinuosity of the elytra of the female much less, the striae 
of the elytra less visible, and finally by the front thighs of the male being 
armed with a strong sharp tooth. 

6. D. discolor Aub^, Hydroc. 784; Cyclone labratus Mels. Proc. Acad. 
Nat. Sci. Phila. ii, 29. Abundant from Canada to Louisiana, and from Maine 
to Kansas ; easily known by its narrower form and pale ferruginous under 
surface ; the front thighs of the male are not toothed. 

7. D. a s s i m i 1 i 8 Aub^, Hydroc. 778. Cyclinus ass. Kirby, Fauna Bor. Am. 
iv. 78. Gyrinus americanus Say, Trans. Am. Philos. Soc. ii, 107 ; ed. Lee. ii, 
519. Our most abundant species, usually known as a;7^^e 6u^ ,* extends from 
Lake Superior to Texas, and from Maine to Kansas. The front femora of the 
male are not toothed. 

Gtrinus Linn. 

^'The species of this genus, as at present defined, are peculiar in having 11 
rows of punctures on each elytron, and an oval transverse figure limited by 
punctures near the tip. The legs are always ferruginous, or testaceous. 
Usually two frontal impressions and two thoracic transverse impressions are 
well defined, but they are not equally evident in every individual, and are 
sometimes entirely obliterated. 

'< For the better definition of the species it must be observed that in those 
in which the upper surface has a shining metallic gloss, the color becomes 
sometimes black, and sometimes in part dark brown ; in the same proportion 
the black color of the breast and the abdomen varies to ferruginous. The ob- 
literation of the rows of punctures next the suture is of doubtful specific value, 
as is also the size of the specimens, both of which characters are subject to 
great variations." — Zimmermann, MS. To this I may add that the frontal im- 
pressions are of no value in distinguishing species. 

'On account of the close resemblance between the species, it has been very 
difficult to identify them by the descriptions thus far published, and, as will 
be seen in the bibliography and remarks, the determinations are frequently 
diff'erent in each of the standard collections which have been independently 
formed in this country. 

My own determinations are in some instances at variance with those of Dr. 
Zimmermann and Dr. Harris, and I hope may be sustained by reference to the 
types preserved in European collections; but at all events the possession of a 
much larger number of specimens, from more widely separated localitieS| has 
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(^iven me f^renter advantage in distinguishing and defining the forms to whicA 
Bpecific names must, in the present condition of science, be given. 

Thf Hpeeies before me may be arranged in the following groups, the meso- 
sternum being of normal form in all except pectoralis: 

A Scutellum flat : 
ft. I'Qder side margin of prothorax and epipleurs testaceous, 
b. Tnder pide margin of prothorax and epipleurx metallic black. 

H. Scutellum tinely but distinctly carinale: 
(Under t>ide margin of prothorax and epiplcunc testaceous.) 

A — a. 

♦ Uuiler surface uniform testaceous, or brown. 
6 — <r75 mm. 9- Elongate oval, polished black, more or less bronied ; 
punctures of the elytral rows approximate, rather fine; lip much rounded, 
outer angle not distinct 1. confinis A/r. 

6 mm. 9- A little less elongated, polished black, not bronzed; punctures 
of the elytral rows stronger, and equally closely placed. 2. fraternus Cottptr. 

4*S — 5 mm. Smaller, not very elongate, polished black ; margins and sid«i 
broadly bronzed ; punctures of outer elytral rows stronger and moderately ap- 
proximate ; abdomen sometimes dark at the middle 3. limbatus S^. 

5 5 tuni. 9- Mt^re elongated, uniformly black bronzed; punctures of elytral 
rows rather strong, moderately approximate 4. ae n e o 1 u s, n. sp. 

4-5 — r> mm. Of the same form, color and sculpture as limbatus, 
scarcely briMized and a little wider; the ventral segments of the abdomen in 
mature specimens are darker brown, the punctures of the elytral rows more 
approxiuiate, with the last segment paler. 5. dtch rouf, n. ip. 

5'2r» mm. (^. More elongate, strongly attenuated before and b»'hind, and 
more eir^ated at the midtlle than usual, black, highly polished, broadly bronzed 
on the sides, but not on the suture or reflexed margin of the elytra; rows com- 
posed of larger bronzed punctures not very approximate, becoming coarser at 
the si'iv s ; lip truncate, slightly rounded : outer angle not verj' obvious; body 
beneath and U gs lerrtigituius. (Kasily distinguished by its more co'jipressed 
convex torm and coarser punctures.) , 6. e 1 e v a t u s, n. sp. 

5-5 — (;r> mm. Klongate oval, more narrowed in front, black, highly polish- 
ed ; ma.'gins and sides slightly bronzed ; tip of elytra more concave than usual ; 
(margin not interrupte«i) ; rows of elytral punctures bronzed, well marked. 
ap|>ro\iroate : under surface uniform reddish-brown. (Resembles c o n i i n is, 
but i.<< much larger and more narrowed in front, from the base of the ely- 
tra) 7. consobrinus Lie 

r> — li 5 mm. Of the same form, color and sculpture as consobrinus, but 
a little broader and wiib the retlexed margin of the elytra interrupted near the 
tip b\ a small flattened space, and the tip less rounded ^ 8. plicifcr Ltt. 

6-.'» — 7 mm. Oval. less elongate, black, very highly polished, iridescent : 
margins and sides bronzed ; rows of punctures of elytra well marked, approxi- 
mate : under surface reddish-brown. sides and tip of abdomen a little paler. 
(\ be.iutiful !ipecies. easily known by its larger size and more brilliant irides- 
cent hurtace; in one specimen the uuder surface is nearly black.) 

9. ventralif Kirbf. 

6 r* mm. Similar in size, color and sculpture to t e n t ra 1 i s, and equally 
brilliant, but sitniewlmt narrower in form, with the tip of the elytra more sud- 
denly truncate, le^i;: rt>untled and with the outer angle obtuse, only slighUj 
roun«led and quite di>tinct JO. a q n i r i s, n. sp. 

**Trunk dark picetius ; abtlumen with tip and lateral spots pale. 

t; — (,-75 mm. More elongate than u*^ual, black, highly polished, slightly iri- 
descent, margins bniuzed ; punctures i»f elytral rows bronzed^ fine, well marked, 
approximate : tip more rouuded thaa usual 11. m a c u 1 i t c B t r i s, a. sp. 
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*** Tmnk black bronzed, or piceoas bronzed ; tip of abdomen reddish- 
brown. 

7-25—8 mm. Oval, less elongated, black, shining, but not polished, very 
minutely punctulate or rugose ; margins bronzed; tips of elytra more concave 
than usual ; punctures of rows well marked, approximate. (Easily distin- 
guished by the fine punctuation of the upper surface and the bronzed color be- 
neath.) 12. affinis AuU. 

A— b. 

a. Body oval in form, regularly convex. 

* Anterior margin of mesosternum regular in form. 
5*25 — 5-75 mm. Oval, equally attenuated at each end. black, shining, high- 
ly polished ; margins and sides bronzed ; elytra with rows of deeply impressed, 
bronzed, coarse punctures, so approximated that the outer striae appear im- 
pressed ; tip broadly subtruncate, feebly rounded ; outer angle distinct. 

13. p a r c u s Say, 

5-5 — 6-5 mm. Oval more elongate, nearly equally narrowed before and be- 
hind, black, shining, highly polished ; margins and sides bronzed ; elytral rows 
composed of approximate bronzed punctures, the outer ones a little stronger 
than the inner; tip of elytra strongly rounded, outer angle not distinct; last 
ventral segment sometimes dark reddish-brown ; sides of prothorax slightly 
rounded. 

ft. Apical oval of punctured curve of elytra composed of large, coarse 

punctures. 
/?. Apical oval curve composed of very fine punctures, almost obliterated ; 

middle and hind legs darker than usual 14. p i c i p e s Aul^. 

5*25 mm. Smaller and a little narrower than p i c i p e s, of a less shining 
black, feebly bronzed, more brilliantly at the margins and sides; elytral rows 
composed of less approximate bronzed punctures, the outer ones a little 
stronger than the inner; tip of elytra strongly rounded ; outer angle not dis- 
tinct ; apical oval curve composed of distant, well marked punctures ; middle 
and hind legs darker than usual 15. opa c u s Sahib. 

7 mm. Larger and a little stouter, black, highly polished and with bluish 
reflections ; margins and sides bronzed; elytral rows composed of fine bronzed, 
very closely approximated punctures, outer rows distinctly impressed ; tip of 
elytra broadly truncate, feebly rounded ; outer angle distinct, though obtuse 
and rounded; legs ferruginous, under surface black; last ventral segment very 
dark brown 16. borealis Aub/, 

6 mm. Of the same form, color and sculpture as the preceding, but still more 
highly polished ; the elytra are still less rounded at tip, and the punctures of 
the rows are less fine and less approximate, and the outer rows, though a little 
stronger, are not impressed ; the under surface is black, the last ventral seg- 
ment ferruginous in one, but very dark brown in two other specimens ; the legs 
ferruginous 17. pernitidus, n. sp. 

6 — 7 mm. Of the size and form as borealis, but above black, less 
highly polished and not at all bronzed; tip of elytra more rounded, with the 
outer angle less distinct; the rows are composed of small but less approximate 
punctures, and the outer rows, though stronger, are not impressed; the under 
surface is black, feebly bronzed ; the legs ferruginous, and the last ventral 
segment dark brown 18. lugens Zim. 

5 — 6 mm. Smaller, more elongate, black bronzed both above and beneath ; 
upper surface not highly polished ; elytra with the tip broadly but not strong- 
ly rounded ; outer angle not distinct ; rows composed of not very fine, less 
approximate punctures, outer rows but little stronger than the inner ones ; legs 
and last ventral segment ferruginous. (Resembles in form, size and sculpture 
G. o p a c u 8, but is more bronzed above and beneath, the legs and last ventral 
segment are paler and the inferior pair of eyes are larger.... 19. a u a 1 i s Say. 
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** Front margin of mesosternam trilobed, with an obliqae impreMion eftch 
side. 

6 — 6 mm. Oval, shining black, highly polished, margins and stdei brooied ; 
elytra at tip moderately rounded ; outer angle not distinct ; rows composed of 
bronzed, approximate punctures, outer rows not stronger than the inner ones; 
beneath hiack, slightly bronzed; legs ferruginous, thighs darker. (Of tbesam« 
size and form as G. 1 i m b a t u s and consobrinus, but easily recognised 
by the very peculiar form of the mesosternum.) 20. pec toral is. n. sp. 

b. Body broader, subotate, more suddenly convex at the middle and 
obliquely declivous before and behind. 

6 5 mm. 9 -Uniform black, bronzed above; elytra with the tip broadly 
truncMte, feebly rounded, outer angle distinct but rounded ; rows composed of 
nne approximate punctures, outer ones not stronger, lateral margin more 
broadly reflexed than usual. Beneath black, with slightly metallic reflection, 
last ventral segment dark brown, legs ferruginous ; mesosternum feebly chan- 
nelcd for its entire length 21. gl bb e r Zim. 

B. 

4 — 4-5 mm. Elongate oval, bluish black, not highly polished, sides broadly 
bronzed ; elytra with the tip truncate, feebly rounded, outer angle somewhat 
distinct, though rounded ; rows composed of approximate bronxed puncturee, 
the outer ones stronger than the inner; under surface, inflexed margins and 
leg^ ferruginous, anterior ventral segments sometimes darker ; mesosternum 
with a very deep median furrow... 22. minatas Limm, 

3 5 — 4-5 mm. Of the sumo size and form as m i n u t u s, but a little 
narrower and more convex and of a more dull black color, though slightly 
bronzed at the sides; prothorax more rugose, rows of the elytra composed of 
more approximate punctures, and especially distinguished by the meaoster- 
num being but feebly channelled in front, with a large eUngate posterior 
fovea ; under surface always ferruginous yellow. 

23. rockinghamensis Zim. 

Bibliography and Remarks, 

1. G. con fin is. Similar in form to the Californian G. contohrinus, bat 
less polished, with a slight bronzed color over the whole upper surface, more 
brilliant at the suture and margins. Abundant at Lake Superior. 1 have 
also several specimens from the interior of Oregon or Montana. 

2. G. fraternus Couper, Canadian Naturalist. 2d ser. ii, 60. Canada 
and Lake Superior ; for types I am indebted to Mr. W. Couper, late of Qoebec, 
but now of Ottawa. Is uf the same size as the preceding, but a little more 
robu9t, and easily distinguished by the entire absence of bronzed lustre oo 
the upper surface, even at the suture and margin. 

3. (i. limbatus »S/rti/, Trans. Am. Phil. Soc. ii, 109; ed. Lee. li, 520. 
Canada and Lake Superior. In one specimen the suture is not bronzed, and 
in one the iibdomen is dark brown at the middle. I received from the late 
Pr. T. W. Harris a specimen of this species from Western New York, as No. 
1642*of his collection, G. analit Say, and in Dr. Zimmermann's collection it ii 
named (r. hmhotu* Say. From the former it differs by the under surface being 
ferrugino(i9. It is quite possible that the determination of Dr. Ziromermano 
is corre« t, and although I have seen no specimens from Georgia and 
Florida, the locality mentioned by Say, I have no other which agrees 
io nearly with his description, or which resembles in appearance G.^nmht^ 
with which he compares it. 

4. G. aeneolus. One specimen, Illinois, Mr. Willcox. This species is 
easily known by the uniform and tolerably brilliant bronze color of the upper 
surface, which, with the more elongate form and ferruginous under surface 
perfe« tly defines it. 
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^ 5. 6. d i c h r o u s. New England. I received this species from Dr. Harris 
as bearing the name in the Melsheimer collection ; specimens under the same 
name are contained in Dr. Zimmermann's cabinet, now in possession of Dr. 
Samuel Lewis. It closely resembles G. limbatuSi but is a little more 
robust, and not bronzed on the margin and suture. 

6. G. elevatus. One specimen, New York, No. 1829 Harris' collection. 
Very distinct by its more convex elevated body, more strongly attenuated 
at each end, and by the much coarser punctures of the outer elytral rows. 

7. G. consobrinus Ltc, Ann. Lye. Nat. Hist. New York, v, 209. 
Abundant in California, at San Francisco, Mendocino, &c. 

8. G. p 1 i c i f e r Lec.^ ibid. California, not abundant. Easily known by 
the reflexed edge of the elytra being interrupted near the tip by a slight de- 
pression, so that the appearance of a small fold is produced, extending from 
the small depression to the apical truncation. I received from Mr. A. Murray 
a smaller specimen, which agrees sufficiently with the description of O. mar- 
giniventris Motsch., Bull. Mosc. 1859, ii, 174, to induce me to place the latter 
as a synonym. 

4 9. G. ventralis Kirhy, Fauna Bor. Am., iv, 80 ; Aube. Hydroc. 672. A 
common species from Pennsylvania, northward to Lake Superior ; in the Zim- 
mermann collection it is determined as O. ventralis Kirby, but although agree- 
ing in other respects with Kirby's description it seems generally too large to 
be referred to the latter, which is compared with G. a e n e u s, a much smal- 
ler species. Specimens occur in which the under surface is chestnut brown, 
with the inflexed margins, the sides and tip of the abdomen and the legs 
paler ferruginous; O, limbatus J Aub6, 670 (nee Say), is considered by Dr. 
Zimmermann to belong to this species. 

10. G. aq u i r i 8. Middle States ; differs from the preceding in the narrower 
form, and more squarely truncate elytra ; the under surface is darker brown, 
in one specimen nearly black, with the inflexed margins, sides and tip of 
abdomen, and feet paler ferruginous ; it is less elongate than the next species 
and the pale color of the sides of the ventral segments is not arranged in 
spots but is diffused. On account of the more sudden truncation of the tips 
of the elytra I would refer G. limbatut % Aub6 to this, rather than to the pre- 
ceding species. 

V 11' G. mac u 1 i V en t r is. Abundant at Lake Superior; one specimen 
from Montana; more elongate than usual, and easily recognized by the dark 
brown color of the under surface, with well marked pale triangular spots 
each side on the ventral segments. 

V 12. G. a f f i n i s Aub^^ Hydroc. 669. New York to Lake Superior ; I have 
also two specimens from Middle California. Our largest species, easily dis- 
tinguished by the upper surface of both sexes, (not alone of the (^ as men- 
tioned by Mr. Aub4), being covered with very nne lines, producing under a 
high lens an aciculate appearance. I received from Dr. Harris one speci- 
men as No. 819 var. G. limbafua Say., teste Say, but its much larger size, as 
well as the dark bronzed color of the greater part of the under surface, com- 
pletely separate, it from that species. 

13. G. parens Say^ Trans. Am. Phil. Soc, iv, 448; ed. Lee. ii, 562; 
Aub^, Hydroc. 701. Two specimens from Texas agree with the descriptions 
of this species ; they differ from the other small species having the under 
surface black bronzed, by the more coarse punctures of the elytral rows, the 
outer ones of which become, by the approximation of the punctures, slightly 
impressed. 

s^/ 14. G. p'icipes Aube, Hydroc, 694; Matmh, Bull. Mosc. 1843, 223; 
ibid., 1853, ii, 164. Alaska and Oregon. I have three specimens collected 
in Labrador, one of which does not seem to differ from the types from Alaska 
kindly sent me by Baron Chaudoir and Count Mnizech ; in one of the sped- 
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mens the inflexcd margins are slightly tinged with dark reddijb brown, as 
mentioned in the reninrks of Manuerbeim under tbe second reference. Two 
specimens (c^ 9 ) ^rom Labrador, are mucb soialler, onljr 5-25 mm. lon^i bot 
do not seem to differ in anjr other respect; var. b, of tbe last reference, U 
probably a distinct species, but I have seen no specimen to correspond witb iL 
«. A race of this species is represented by four specimens from I>ake Sape- 
rior, which resemble in appearance tbe typical G, picipt9^ but differ onlj by 
tbe apical crescentic oval curve of the elytral being composed of larger paoc- 
tures. This differs from the others of tbe same group (except prmitiduM) 
by the more elongate form, more highly polished surface, mod more brilliantly 
bronsed suture, margin and punctures; G. pernitidas is more bigfaly 
polished, but has tbe elytral rows composed of less approximate punctures ; 
Q. b oreal i 8 is larger and stouter than tbe two species in question, though 
otherwise resembling them very closely. 

15. O. opacus Sahlbtrg^ Ins. Fenn., 47; SchiadU^ Natorbist. Bidni|r. 
Grdnland, p. 54 ; O. «ntu* Aub^, llydroc. 690, (fide Redtenbacher). Mr. 
Drewsen, of Copenhagen, has kindly sent me three specimens of this species, 
witb a very complete series of the other Coleoptera uf Greenland. O. wmnu 
Kirby, Fauna. Bor. Am. iv, 80, must according to tbe sixe given (2 4-5tb lin.) 
be a much larger species, which is unknown to me, unless it be G. borealu. 

/ 16. G. bo r e a 1 i s ^u6/, Hydroc. 692. New York to Lake Superior; tbe 

^ distinguishing characters of this have been sufficiently pointed oat in the re- 
marks upon other species. 

17. G. p e r n i t i d u s. The type of this species is a single 9 from Georgia; 
with it 1 have associated two other females sent me by Dr. Harris, as No. 242, 
analisf Say ; one of the specimens agrees perfectly with the type, while in 
tbe other the punctures of the rows of the elytra are mucb less approximate, 
tbe inner rows less strongly marked, and the last ventral segment nearly 
black, instead of ferruginous, as in the type ; it is probably a distinct species, 
and is perhaps a small specimen of G. Saifi Anb%, 698, which is otherwise 
unknown to me. 

Dr. Zimmermann determined this as G. borealii, but tbe size given in tbe 
description of Mr. Aube (7 ram.) represents a larger speices, and I have 
accordingly referred it to the preceding. 

18. G. lugens Zimm. MS. New England and Lake Superior; easily 
known by the larger and stouter form, similar to G. borealu, but not at all 

^' bronxed above. 

10. G. a n a 1 i s Sat/, Trans. Am. Pbil. Soc, ii, 108 ; ed. Lee. ii, 520 ; ibid, 
iv, 448, e<l. Lee. ii, 6G2 : vluA/, Hydroc. 697. Louisiana to Lake Superior, 
V easily diHtinguisbed by the upper surface uniformly bronzed ; the under sur- 
face black bronzed, with the last ventral segment and feet ferruginous ; tbe 
form is narrower than in the other species of this group, except G. opaeu*^ 
which is, huwever, less oval and more narrowed behind. 

20 G. pc c to ral i s. Lake Superior and Hudson Bay Territory, (Fort 
Liard). 

21. G. gi bbe r Zimm., MS. I have seen but the single specimen of this 
peculiar ppecies found in North Carolina by Dr. Zimmermann, from whose 
MS. I have translated the description ; this unique specimen was kindly 
given to me by Dr. Samuel Lewis. 

Bibliography and remarks. 

22. G. m in n t u s Fahr., Syst. El. i, 276 ; Kirhy, Fauna Bor. Am. ir, 81 ; 
Aub/, Hydroc. 683. Lake Superior, abundant. I have omitted mucb of tbe 
Burcipean synonymy of this species, as not applicable to our fauna; it is, 
however, necesjiary to observe that the fine carina of the scutellum which 
distinguishes this and the next, so far as I know, from all others of the genus 
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is not mentioned by the authors above cited, norbjRedtenbacher ; but atten- 
tion is called to it in the description of Thomson, Skandiv. Coleoptera, ii, 117. 

23. G. rockinghamensis Zimm.j MS. Dr. Zimmermann mentions in 
his MS. that he found this species in schools of several thousands, in ponds 
at Rockingham, North Carolina. I have translated the description from bis 
notes. 

Species not identified. 

G. impressicollis Kirby, Fauna Bor. Am. iv, 79. Mr. Adam White, 
B. M. Cat. 45, refers this to O. borealia Aub6, but the great size, unless an 
error of print, (4 lines, = 8-3 mm.) renders such reference very improbable. 

G. S a y i Aub^ Hydroc. 698. See remarks under No. 17. 

G. fuscipes Motach. h\x\\. Mosc. 1859, ii, 173. California; perhaps O. 
coHsobrinua Lee* 

Gyretes Brull^. 

1. G. s i n u a t u s, elongate oval, very convex, dark bronzed, very shining ; 
sides of prothorax and elytra densely punctured and pubescent, punctures 
reaching the suture; tip of elytra broadly and obliquely truncate, outline of 
the truncation very slightly but distinctly sinuate, outer angle distinct, 
sli(;hily prominent, inflexed margins ferruginous; body beneath and legs 
ferruginous, breast and base of abdomen darker. Long. 6 mm. Lee. Ann. 
Lye. Nat. Hist., New York, v, 210. 

Abundant in the Colorado River, near Fort Yuma, California. 

2. G. c o m p r e s s tt s, still more elongate, and more convex than the pre- 
ceding, and more narrowed in front than behind, dark bronzed, shining ; sides 
of prothorax and elytra densely punctured and pubescent, punctures not 
quite reaching the suture ; tip broadly and obliquely truncate and very feebly 
sinuate, outer angle obtuse, distinct, slightly prominent, inflexed margins 
black ; body beneath dark brownish red. feet and tip of abdomen paler. Long. 
6-75 mm. Lee, New Spec, North Am. Col., (Smith's Inst.) 23. 

One specimen collected at Quincy, Illinois, by Mr. Willcox. 



Kotes on the Spooies of AOONODESUS, BBABYCELLUS and STENOLOFHTTS in- 
habiting America north of Mexico. 

BY JOHN L. LE CONTE, M. D. 

The final demolition of the genus Acupalpua Dej. seems to have been accom- 
plished by Baron Chaudoir, in his recent notes upon North American Cara- 
bidoBjf by the reference of most of the species contained in my third division 
of StenolophusJ to Agonoderua. In fact, his suggestion is so perfectlj' natural, 
that it is strange that the resemblance in form and sculpture, and in the pro- 
portion of the joints of the hind tarsi, with the absence of sexual characters in 
the front tarsi, did not long since cause these species to be placed in the proper 
position to which he has assigned them. 

In reviewing the specimens of my collection with the aid of the remarks of 
my learned friend, I have found such resemblances in form between the species 



• Mr. Uhler has sent me a portion of a large school of Gyrinus, collected in Charle9 
River, near Cambridge, Mass., which shows that in some cases at leant the species do not 
live apart. An examination of all the individuals captured has given me the following 

G. limbat u 8, 4cf, 6?. G. fraternus, 2cf, 29. 

G. dichrous, .Ocf 69- G p Ici pe s? (race), 5cf 39. 

G. confinis, \2(S 79- G.lugens, 18cf 4}. 

I have observed at Lake Sui>crior, however, that the species are generally not found 
intermixed, 
t Keviie et Mag. de Zoologie, 18G8. 
X Vide List of Coleoptera, North Am., p. 13. 
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of the three genera abore named, that a brief fynopsU of the distin^niisbiog 
characters of those which I have investigated seems to me to be useful for tb« 
proper naming of the specimens contained in locail cabinets. 

I may also add that the determinations of Baron Chaudoir, who is the fortu- 
nate possessor of the Dejeanian types, must be taken as conclusive, regarding 
the species of that author ; the original descriptions were unfortunately defec- 
tive in some respects, and my recognition of his species was therefore erro* 
neous. 

In all the species mentfoned in this synopsis, except Bradycellus d t c h r o n s, 
Tulpcculus and autumnalis, the marginal line limiting the bead of the 
prothorax is obliterated for a greater or less extent at the middle of the baae, 
but in those three species it is entire, as in the true Harpali, with which, per- 
haps, they should more properly be associated. 

AGONODERUS Dej. 

In the species of this genus the emargination of the mentum is leas semicir* 
cular in outline than in Stenofophus^ but equally destitute of any vestige of a 
tooth ; the sides of the emargination are more oblique and the bottom there- 
fore narrower, like a broadly rounded angle ; the body is rather stouter and 
more convex, the joints of the antenna: thicker, the hind tibic and tarti leaa 
slender, the joints 1 — 4 of the latter diminishing in length less rapidly, the 
front tibie stouter and more strongly spinose near the tip, and finally the front 
tjursi are alike in form in both sexes and in the more slender species thinly 
clothed with a few papillas. 

Uur species, all but one of which, as far as known, are represented in ny 
collection, diminish gradually in size, and may be grouped as follows, the dor- 
sal puncture being wanting only in A. infuscatus: 

A. Body stouter and more convex : prothorax transverse, quadrate-oval. 

a. Hind angles of prothorax very much rounded. 

7 — 8*5 mm. Pale yellow above ; prothorax with two discoidal spots ; scu- 
tellar stria long ; elytra with two dark stripes separated by the sutural inter- 
val ; dorsal puncture distinct 1. 1 i n e o 1 a. 

6*5 mm. Dark testaceous or piceous, narrow margin of prothorax and 
broader one of elytra pale; scutellar stria shorter; dorsal puncture want- 
ing 2. infuscatus. 

b. Prothorax nearly quadrate ; hind angles obtuse, slightly rounded ; sides 
less rounded. 

8 mm. Pale yellow; head behind the eyes black, with an occipital round 
yellow spot ; prothorax with two discoidal oval black spots ; base finely and 
not densely punctured ; elytra with two dark stripes, as in tmeola ; scutellar stria 
long. (Differs from iineoia chiefly by the form of the prothorax ) California, 
and Nevada 3. roaculatus, n. sp. 

B Body more elongate, less convex; prothorax scarcely wider than long; 
subtrapezoidal. being more or less distinctly narrowed behind ; elytra with one 
dorsal puncture. 

a. Larger species ; color pale ; el^^-tra with a wide black stripe, dirided by 
the suture ; dittc of prothorax frequently with a large black spot ; head alwavs 
black. 

5-5—6 mm. Hind angles of prothorax rounded ; scutellar stria long. 

4. comma. 

5-5—7 mm. Hind angles of prothorax scarcely rounded ; scutellar stria 
short 5. p a 1 1 i pes. 

7 mm. Sides of prothorax subsinuate behind ; hind angles rounded : scu- 
tellar stria short? (interrupted in the only specimen I have seen); hind tarsi 
stouter i\i»a in pa I tip e$, Califitrnia 6. r n g i c o 1 1 i s. 
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b. Smaller species. 

* Head black ; scatellar stria distinct. 

3-5 — 4 mm. Prothorax pale ; hiud angles much rounded ; basal impres- 
sions with a few coarse punctures ; elytra with a broad, dusky stripe or cloud, 
divided by the sutural interval ; body dusky beneath 7. partiarius. 

3 — 3*25 mm. Very similar to partiarius, but smaller, with the basal im- 
pressions less marked, and still more sparsely punctured ; elytra dusky, with 
the suture and margins pale; prothorax pale above and beneath; trunk al- 
ways and abdomen usually dusky 8. pauperculus. 

3 — 4 mm. Equal in size to partiarius, but narrower, with the sides of the 
prothorax not rounded behind, but even feebly subsinuate ; the bind angles 
are, however, rounded, the disc marked with a large, quadrate, blackish spot ; 
elytra blackish, with the suture and margin testaceous ; scutellar stria longer 
than in partiariu s » 9. indistinctus. 

** Head pale, of the same color as the prothorax; body testaceous or fer- 
ruginous beneath, not blackish ; scutellar stria short or wanting. 

2*5 — 3 mm. Prothorax with the hind angles much rounded; basal impres- 
sions faint, marked with a few large punctures; elytra with the scutellar stria 
punctiform ; disc sometimes with a faint dusky cloud 10. testaceus. 

2-75 mm. Of the same size and form as the preceding, with the scutellar 
stria distinct though short, not punctiform 11. micros. 

Bibliography and remarks, 

1. A. lineola Dej.^ Sp. Gen., iv, 51; Carabus lineola Fabr., Ent. Syst., i, 
155; Syst. EL, i, 197 ; Oliv., 35, 78, pi. 7, f. 75; Feronia lineola Say, Tr. Am. 
Phil. Soc, ii, 37; ed. Lee, ii, 464; Varabus furcatus Fabr., Ent. Syst., i, 164 ; 
Syst. El., i, 206, (var. thorace immac.) 

Carabus comma Fabr. cannot be referred to this specis, as is erroneously 
stated in the Melsheimer Catalogue and thence copied into my List, since it is 
described as having the head black. 

2. A. infuscatus Dej,, Sp. Gen., iv. 54; sutaralis Lee, Ann. Lye. New 
York, iv, 373. 

4. A. CO m m a. Carabus comma Fabr., Ent Syst., I, 165 ; Sj'st. El., i, 207 ; 
Feronia pallipes Say, Trans. Am. Phil. Soc, ii, 38 ; ed. Lee , ii, 465 ; A. pallipes 
D^ , Sp. Gen., iv, 53; A. dorsalis Lee, Ann. Lye. N. York, iv, 373.* 

*The MS. descriptions and remarks of Dr. Zimmermann upon this and the next species 
are so important that I have translated them : 

" A. c o m m a. Abundant in the Northern States ; 2%-^]4 lines long. 

''Altogetiier similar to A. pallipes in form and color, and usuailv confounded with 
it; differs in the marking of the elytra, upon each of which there is a mack stripe, so that 
the suture remains yellow; this stripe extends from the first to the fifth stria, and is com- 
monly ab]>reviated in front, sometimes, however, attaining the base, but never the suture. 
The dorsal spot of the prothorax is sometimes wanting; the hind angles are somewhat 
more obtuse, and the scutellar stria of the elytra longer than in the next species. 

"A. pallipes. Abundant in the Southern States ; 2 — 3 lines long. 

" Body elongated, not very convex, testaceous; mouth, palpi, base of antenn£e, feet and 
anus red<liHh-yellow; under surface and head black ; a large black or brown npot on the 
middle of the prothorax, and a broad black stripe on the elytra, which extends from the 
suture to the fourth stria, p<»inted in front and reaching the scutellum. Head with deep 
frontal impressions and moderately large eyes ; prothorax narrowed behind ; hind mar- 
gin and shallow basal impressions thickly punctured ; hind angles rather obtuse than 
rounded ; elytra wtth deep, smooth stri», snort scutellar btria and a distinct posterior 
dorsal puncture upon the second stria. 

" Hemarks.—li is obviously this species and not the preceding which Fabricius des- 
cribed from the Uunterian collection. This is apparent, n »t only m the words ' Coleoptera 
nigra limbo pallido,'but also by the description and figure given by Olivier under the same 
name, with the additional remark that the insect was found in Carolina. A. p tUipes De}. is 
another species which is found in the Northern States, and described by Fabricius under 
tlie name Cat. comma in the followmg words : ' Elvtra grisea, macula lineari nigra versus 
suturain." The specimen of Car>ibus paUipe* in the Fabrician cabinet is a Cj/mindCs varie- 
ffixta Dej., according to Schaum, Stettin Ent Zeitung, 1847, 47. 
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5. A. p a 1 1 i p e 8 Lec^ Ann. Lye. N. York, iv, 373 ; Carabus pallipes Fabr., 
Ent. Syst., i, 159; Syst. EL, i, 200; Oliv., 35, 121, pi. 9, f. 99; A, Leeontei 
Chaud., Rev. and Mag.* Zool., 1868. 

6. A. r u g i c o 1 1 i 8 Lee., Proc. Acad. Nat. Sci., Phil., 1859, 83. 

7. A. partiarius Chaud., Rev. and Mag. Zool., 1868 ; Trechut part Say, 
Trans. Am. Phil. Soc, ii, 90 ; ed. Lee, ii, 504. Dr. Zimmermann believed 
that he recognized in this species Carabus celer Oliv., 35, 114, pi. 14, f. 168, to 
vrhich the locality " Paris" was incorrectly given ; he supposed that the speci- 
men was found in Carolina by Bosc, from whose collection it was described. 

8. A pauper cuius Chaud., Rev. and Mag. Zool., 1868 ; Acupalput paup. 
Dej., Sp. Gen., iv, 463 , Ac. conximilis Dej., ibid., iv, 465. 

9. A. indistinctus Chaud., Rev. and Mag. Zool., 1868 ; Acupalpus ind. 
Dej., Sp. Gen., v, 846. Dr. Zimmermann determined this species as Ac. h u- 
ra i 1 i s Dej., ibid., iv, 462, which is referred by Chaudoir to Stenolophwi : with 
about twelve specimens before me, I can perceive no greater sexual differences 
than those observed in other small species of this genus ; a specimen deter- 
mined by Zimmermann as Ac. d i f f i c il i s Def., Sp. Gen., iv, 435, does not 
differ, except in being of a uniform pale brown color and scarcely perceptibly 
more elongated. Should this synonymy be correct the species must be called 
A. h u m i 1 i s, the specific name under which it was first published. 

10. A. t e s t a c e u s Chaud., Rev. and Mag. Zool., 1868 ; Acupalpus test. Dej., 
Sp. Gen., iv, 460. 

11. A. m i c r o 8 Lee, Ann. Lye. N. York, iv, 412. My description mentions 
the only distinguishing character between this and the preceding, which is, 
that the scutellar stria, though short, is quite obvious. 

STENOLOPHUS Dej. 

\n this genus the mentum is semicircularly emarginate, without median 
tooth ; the front and middle tarsi of the male are dilated, and furnished beneath 
with two rows of squamiform papilla? The form of the dilated joints enables 
the species to be divided into natural groups. Until the male is known, it is 
somewhat difficult to decide whether some of the smaller species should be re- 
ferred to this gsnus or to Ajonoderus ; but in doubtful cases, in the absence of 
gpecim'ens with dilated front tarsi, I have referred to Stenolophus all those in 
which the first and second joints of the hind tarsi are much longer than the 
third and fourth ; in other words, those in which the bind tarsi are more slen- 
der, and the joints'^diminish in length more rapidly than in Ayonoderus. 

Our species mdLj be grouped as follows : 

A. Bod}- rather stout, prothorax but little narrower than the elytra ; front 
and middle tarsi of male broadly dilated ; fourth joint very deeply bilobed : 
scutellar stria long. 

a. Sides of prothorax broadly flattened, scarcely reflexed. 

7 5 mm. Black, not very shining; 1st joint of antenna, tibiae and tarsi 
brownish 1. carbonari us. 

b. Sides of prothorax less broadly flattened, more strongly reflexed. 

6 5 mm. Piceous black, shining; base of antennae, margin of prothorax, 
epipleurie and feet brown ; basal impressions of thorax feebly and sparsely 
punctured 2. spretus. 

c. Prothorax narrowly margined, margin not reflexed. 

6-5 — 7 mm. Piceous with brassy lustre, margins of thorax and elytra tes- 
taceous, base of antennie and feet more or less brown ; prothorax subquadrate ; 
basal angles nearly rectangular, rounded at tip, impressions finely punctured 
and rugose 3. Ii m b a 1 i s. 

7 — 7-5 mm. Black, shining, elytra piceous or testaceous, slightly iridescent, 
ba><c of antenna" and feet more or less testaceous or brown ; prothorax feebly 
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narrowed behind, hind angles obtuse rounded, basal impressions with a few 
scattered punctures, bead of lateral margin pale 4. fuliginosus. 

5*5 mm. Black shining, base of antennae and feet ferruginous, elytra slightlj 
iridescent, margin brown ; prothorax with the lateral bead brown, feebly nar- 
rowed behind, hind angles much rounded, basal impressions rounded, impunc- 
tured 5. pie b ejus. 

3*6 — 4-5 mm. Smaller, piceous shining, sides of elytra and disc of protho- 
rax frequently ferruginous, base of antennae and feet ferruginous ; prothorax 
feebly narrowed behind, hind angles very much rounded, not at all apparent ; 
basal impressions small, rounded, feebly impressed, impunctured, 

6. conjunctus. 

4*5 mm. Similar to eonJunettUy but narrower ; black shining, margins of 
prothorax and elytra brown, base of antennae and feet ferruginous ; prothorax 
scarcely wider than long, not narrowed behind, hind angles much rounded, not 
at all apparent, basal impressions punctiform 7. r otu ndat u s. 

B. 

Body more slender, prothorax evidently narrower than the elytra, front tarsi 
of male moderately dilated, 4th joint deeply bilobed, middle tarsi of male not 
dilated ; elytra with long scutellar stria, more or less iridescent ; base of an- 
tennae and feet pale; hind angles of prothorax obtuse rounded. 

a. Elytra more finely striate, middle tarsi of male with two rows of squami- 
form papillae. (Pacific species.) 

* Striae deeper towards the tip. 
6 mm. Blackish, with the margins paler ; prothorax wider than long, 
scarcely narrowed behind, basal impressions broad, very feebly punctured. 

8. a n ce ps 

6-5 mm. Elytra black, with narrow pale margin ; prothorax scarcely wider 
than long, narrowed behind, basal impressions faint, feebly punctured, disc 
yellow, with a large, somewhat bi-lobed black spot (elytral striae deeper than 
in the preceding and next species) 9. ci n ctic ol 1 i s. 

♦♦ Striae not deeper towards the tip. 
4*5 — 5*27 mm. Beneath and head blackish, antennae, feet, prothorax and 
elytra testaceous ; prothorax wider than long, narrowed behind, basal im- 
pressions narrow, not punctured ; elytra with a faint dusky cloud behind the 
middle 10. unicolor. 

b. Elytra more deeply striate, striae deeper towards the tip, middle tarsi of 
male without rows of squamiform papillae. 

8*5 mm. Larger, blackish, with the margins paler ; prothorax wider than 
long, with the basal impressions broad, finely punctured 11. f 1 a v i p e s. 

5-5 — 5*75 mm. Smaller, blackish, narrow margins paler, prothorax scarcely 
wider than long, basal impressions broad, sparsely but less finely punctured. 

12. o cb r op ez u 8. 

5*5 — 7 mm. Prothorax testaceous, hind angles more rounded, basal im- 
pressions sparsely punctured ; elytra iridescent blapk, with very wide testaceous 
side margin 13. di ssi m il is. 

C. 

Small species of elongate form ; front tarsi of (^ moderately dilated, fourth 
joint deeply emarginate, middle tarsi feebly dilated, with two rows of squami- 
form papillae ; elytra with long scutellar stria, base of antennae and feet pale ; 
hind angles of prothorax obtuse or subrectangular, less rounded than in B. 

a. Elytra with but one dorsal puncture, as usual, on the second stria ; hind 
angles of prothorax obtuse, somewhat rounded ; frontal suture more 
distinct than usual. 
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3 mm. Head narrower than the protboraz, and almost aa long ; color 
•carcelj brown, eljtra darker, slightlj iridescent, prothoraz trapesoidial, bat 
little broader than long, narrowed behind, rounded on the sidei onlj before 
the middle ; basal impressions broad, feeblj punctured ; e/es not pronlacst. 

li. hjd ropicas. 

3«5 — 3 mm. Head more distinctly narrower than the protborai, with largvr 
and more prominent eyes, otherwise quite similar to Affdiro^iaw, bat more 
elongate and less convex ; color rariable, but the bead is always dark and tka 

eiyxra iriuescenv*** •••••••••«••>••••••••••• ••••• *•• •••*• •••••• •••••«•>• •••••••>• ao* c a ■ h v* 

b Elytra with several dorsal punctures ; bind angles of prothorax rectaa- 
gular, not rounded. 

4 mm. Elongate, more depressed, head blackish, prothorax pale, with a 
large quadrate dusky spot ; anterior transverse impression deeply marked, 
basal impressions broad, rugosely punctured ; elytra pale, with a broad donal 
vitta divided by the suture and abbreviated at each end ; dorsal panctares S. 
Georgia, one specimen 16. flavilimbas, n. ap. 

3 5 mm. Smaller and less depressed ; head blackish, prothorax tastaceoos, 
basal impressions deeper, feebly punctured, elytra dusky, with the suture, baaa 
and margin testaceous ; dorsal punctures 3 17. longalat. 

3 — 3*25 mm. Still smaller, prothorax as long as wide, with the sides still 
more si^bsinuate behind, and the hind angles more prominent ; basal is- 
pressions deep, punctured ; color brown or blackish, paler at the margins ; 
dorsal punctures 4 18. rectang alas. 

D. 

Body more elongate and linear than in any of the preceding species : haad 
as wide and nearly as long as the protboraz ; front tarsi of (f moderately 
dilated, 4th joint bllobed, middle tarsi slightly dilated ; prothorax narrowed 
behind, with flattened rectangular angles ; elytra with long tcatcllar stria ; 
palpi longer and more pointed than in the other groups of Pbilodis Lee. 

a. Elytra each with three distinct rows of dorsal punctures. 

4 25 mm. Testaceous, bead and part of elyira dusky ; basal impressions 
of prothorax large, deep, not punctared ; body depressed; eyes small. 

19. alt er na n s. 

b. Elytra with the rows of dorsal punctures obsolete, only the posterior 
puncture of the second stria obvious. 

4-25 mm. Dark brown, prothorax paler, with the basal impressions lets 
de<*p, but also not punctured ; body less depressed, eyes larger and mora 
prominent ^ 20. tenor. 

Bibliofftaphy and Remarks. 

1. S. carbonarius BrulU^ Lee. Ann. Lye. N. York, iv, 409 ; Harpml%$ 
rarb. Dej., Sp. Gen. iv. 398. 

2. S. spretus DeJ.^ Sp. Geo. v, 845. 

3. S. 11 ro b a I i s Lee, Kep. Pac. R. R. Surv., xi, 2, Ins. 28 ; S, mdutmetm* 
Motsrh. Hull. Mosc, 1859, 2, 134. 

4. S. f u 1 i g i n o s u s Dej., Sp. Gen., iv. 423 ; Lee. Ann. Lye. H. York, Iv, 
410; S. rrrstcolor Kirby, Faun. Bor. Am., iv, 46; S, fuaciptmmU Lee, Ann. 
Lye, N. York, iv, 410. 

5. S. p 1 e b ej u s Drj., Sp. Gen., iv, 424 ; var. immat. S./ktcatus Dej., ibid. 
426. 

6. S. CO n j u n c t u s Lee., Ann. Lye, N. York, iv, 410 ; TVeehmt co9^\ Say, 
Trans. Am. Phil Soc, ii, 90, ed. Lee. ii, 504; Acupafput miselius Dej., Sp.Gea. 
iv. 467; Ae rotundteoltti Hald., Proc. Acad. Nat. 8c., Phil .1,302; Aclu^mf^ru, 
lUld., ibid , i, 302. Found from the Atlantic to the Pacific. 

7. 8. ro tun dat us Lee , New. Sp. Col., (Smiths. Inst.), 17. 
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8. S. an c e p 8 Lee,, Pac. R. R. Ezpl., xi, 2. 28 ; 8, rotundieollU Motsch. Bull. 
Mo8C. 1859, ii, 135. 

9. S. cincticollis Lee., Proc. Acad. Nat. Sc, Phil., 1858, 60. 

10. S. n n i c 1 o r D(y\, Sp. Gen., iv. ^11 ; Mannh. Bull. Mosc, 1843, 214. 

11. S. flaripes Lee.. Proc. Acad. Nat. Sc, 1868, 60. 

12. S. ochropezus D^., Sp. Qen., iv, 424; Feronia oehr. Saj., Traos. 
Am. Phil. Soc, ii, 54 ; 8, eonvexkollit Lee, Ann. Ljrc, N. York, iv, 404. 

13. S. d i 8 8 i m i 1 i 8 Dej., Sp. Gen., iv, 424. 

14. S. hydropicu8 Lee., New Spec. Gol. (Smith8. In8t.), 17. 

15. S. earns Lee., ibid., 18. 

^7. S. longalu8 Lee., List Col. N. Am., 13; Aeupdlpue long. Dej., Sp. 
Gen., iv, 459. 

18. Aeupdlpue rectangnlus Chaud., Rev. and Mag. Zool., 1868. 

19. S. al t e r n a n 8 Lee., Trans. Am. Phil. Soc, x, 386 ; Baditter teetaeeua'^ 
Leo. Proc. Acad. Nat. Sc, Phil., ii, 252 ; Aepue test. Lee Ann. Lye, N. York, 
iV, 413, Philodes alt. Lee, Class. Col. N. Am., 1, 33. 

20. S. t e n e r Lee., Pac. R. R. Expl., xi, 2, Ins. 29 ; Philodet tener Lee, 
Class. Col. N. Am., i, 33. 

BRADYCBLLUS Er. 

The elytra are obliquely but feebly siouate at tip, and never subtruncate 
as in the species of Stenolophue. 

This genus contains both large and very small species, and, like Stenolo- 
phus, may be divided into groups according to the dilatation of the male tarsi ; 
it may be distinguished from the other two genera by the mentum being 
armed with a large acute tooth, though in some of the smaller species it is 
sometimes difficult to perceive this character without the aid of a compound 
microscope ; and even then the tooth is sometimes rendered less apparent, 
when the ligula is extended, by the basal portion of that organ ; I believe, 
however, that I have by careful examination satisfied myself of the existence 
of the mentum-tootb in all of the species which I now refer to the genus. 

3ome of the smaller species of division B closely resemble in appearance 
Agonoderus, but may be usually known by the more slender antennae and 
hind tarsi, and by the much shorter scutellar stria, which is sometimes in 
fact entirely wanting ; a reference to the mentum, to verify the proper 
character belonging to the genus, should be always made in doubtful cases. 

Baron Chaudoir regards the 1st division as constituting a distinct genus, 
Tachycdlue Moravitz, but in view of the sexual differences observed in 
Stenolophue, I am scarcely prepared to adopt his opinion ; I prefer there- 
fore, for the present, to group the species as follows : 

A. Front tarsi of male moderately dilated, middle tarsi less dilated, with 
two rows of squamiform papillae beneath ; elytra with a long scutellar stria. 

a. Basal bead of prothorax well defined for its whole extent. 

10 — 11 mm. Ferruginous, elytra black, iridescent, deeply striate; prothorax 
scarcely narrowed behind, sides broadly rounded and widely depressed, hind 
angles obtuse, somewhat rounded ; base finely punctured.... 1. dichrous. 

9 — 10 mm. Color as in the preceding; prothorax narrowed behind, sides 
rounded in front, oblique behind ; bind angles scarcely rounded; base finely 
punctured ; basal impressions more strongly marked 2. vnlpeculus. 

8 mm. Black ; prothorax narrowed behind with small basal impressions, 
hind angles obtuse, not rounded ; antennae and feet fermginons. 

3. autnmnalis. 

b. Basal line of prothorax interrupted or nearly obliterated at the middle. 

5 — 6 mm. Blackish ; bead of prothorax pale ; elytra piceons or dark tes- 
taceous ; body more slender; prothorax distinctly narrowed behind; hind 
angles obtuse rounded ; basal impressions well marked, sparsely punctured ; 
legs ferruginous, thighs and tips of tibiae sometimes darker ; Isi joint of an- 
tennae pale t 4. badiipennis. 
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7 mm. Blftck; prothoraz and eljtra testaceous, the fonner with a large 
qaadrate black spot, the latter with a daskj clond divided bj the sntare ; 
bodj slender ; prothoraz distinctlj narrowed behind ; bind angles snbrec- 
tangular, slightlj prominent, not rounded ; basal impressions broad, punc- 
tured ; antenna; with joints 1 — 3 testaceous, legs testaceous. 

6. atrimadius. 

4-5 mm. Smaller, slender, ferruginous, upper surface pale, with the bead 
and disc of elytra somewhat darker ; prothorax distinctly narrowed behind ; 
hind angles subrectangular, slightly prominent, not rounded ; basal impres- 
sions broad punctured ; antennae with the joints 1^3 or 4 paler. * 

6. nebnlosns. 

5*5—6 5 mm. Black, shining, not iridescent ; prothoraz with tha hind 
angles rectangular ; basal impreasions linear, strongly marked, smooth, or 
scarcely punctured ; anterior transverse impression distinct, strongly angu- 
lated ; upper part of tibie and 1st joint of antenn» dark testaceous. 

7. nigr in us. 

5 mm. Smaller than nigrinui^ with the hind angles of prothoraz distinctly 
obtuse, but not rounded ; otherwise not different ; perhaps only an indiTidoal 
variation 8. tibialis. 

B. 

:^pecies of small size with the scutellar stria very short, or altogether 
wanting ; front tarsi of male moderately dilated, middle tarsi not dilated nor 
furnished with squamiform papillae. 

a. StriK of elytra perfect. 

* Head finely and sparsely punctured behind. 

5 mm. Black or piceous shining; prothoraz wider than long, slightly 
narrowed behind, much rounded on the sides ; hind angles rounded ; basal 
impressions well marked, feebly punctulate ; elytra with the humeri and 
sometimes the sides paler brown ; base of antenuK brown... 9. a zil la ris. 

4*5 — 5 mm. Blackish, with the first joint of antenna?, feel and elytra more 
or less testaceous ; prothoraz at| tip and base sparse punctured, formed as 
in the preceding, but less rounded at the sides and hind angles; basal im- 
pressious well marked ; elytra (when pale marked with a dusky dorsal cloud, 
when dark, with the suture and sides paler,) thinly clothed with short pubes- 
cence near the sides and tip : intervals usually sparsely and distinctly punc- 
tured at the sides, base and tip ; («. larger and broader, testaceous, trunk 
dusky: elytra scarcely punctulate, B. nitms Lee.) 10. cognatui. 

* * Head not punctulate ; basal irapressious of prothoraz feeble, 
t Basal impressions of prothorax smooth. 

5 mm. Black, 1st joint of antennie and feet testaceous yellow ; prothorax 
much rounded on the sides, slightly narrowed behind ; hind angles obtuse, 
scarcely rounded ; basal impressions very feeble ; scutellar stria entirely 
wanting 11. c o r d i c o 1 1 i s. 

f f Basal impressions of prothorax punctulate ; scutellar stria represened 
by a puncture at the base of the 2d stria. Body elongate. 

4 — 4 5 mm. Dark reddish testaceous, trunk black, antennae with first two 
joints psle; prothorax a little wider than long, narrower behind, sides ob- 
lique near the base, but not sinuate ; hind angles obtuse, almost rounded, not 
at all prominent ; basal impressions broad, shnllow, sparsely punctured : (only 
differs from the next by the hind angles of the thorax not being prominent, 
and is probably a race of it.).. 12. congener 

4 — 4*5 mm. Tsuiilly testaceous, sometimes piceous, with pale margins ; 
base of antenna* and feel yellow ; prothorax a little wider than long, nar- 
rowed behind ; sides subsinuale very near the hind angles, which are obiuse 
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not rounded and slightlj prominent ; basal impressions broad, shallow, 
strongly punctured 13. rupestris. 

4 — 4*25 mm. Blackish, margins brownish, feet and first two joints of 
antennae yellow ; protborax as in rupestris^ from which this species differs 
only by its darker color and more elongated form, and of which it seems to 
me to be a race 14. paralle Ins. 

3-75 mm. Smaller, pale testaceous, metasternum and small elytral cloud 
dusky ; prothorax nearly as wide as long, narrowed behind ; sides obliquely 
subsinuate behind the middle ; hind angles rectangular, not at all rounded ; 
basal impressions broad, sparsely and finely punctured 15. rivali s. 

3-75 mm. Less elongate than the others of this group ; black, prothorax, 
elytra and feet testaceous ; antennae brown, with first 2 joints pale ; prothorax 
wider than long, more narrowed behind ; sides scarcely sinuate near the base, 
hind angles obtuse, very slightly prominent ; basal impressions feeble, with 
a few punctures ; eyes smaller and less prominent than usual. New Jersey 
and Virginia, two specimens 16. n i g r ice ps, n. sp. 

3 mm. More elongate, black or piceous ; antennae and feet testaceous ; 
the former sometimes brown, with two basal joints pale ; prothorax but little 
wider than long, narrowed behind ; sides scarcely sinuate near the base ; 
hind angles obtuse, slightly prominent ; basal impressions broad, sparsely 
punctured ; eyes large, prominent... 17. tantillns. 

3 — 3*25 mm. Same form and color as the last, from which it differs only 
by the sides of the prothorax being distinctly subsinuate behind the middle 
and the hind angles nearly rectangular, not rounded, and somewhat promi- 
nent ; the basal impressions are larger and more punctured ; eyes large and 
prominent; antennae brown, first two joints and feet testaceous. 

18. cal i f or n ic u 8. 

3-25 mm. Same form as the two preceding, but differing by the prothorax, 
the sides of which are obliquely rounded behind the middle, and the hind 
angles obtuse and rounded ; basal impressions less deep, sparsely punctured ; 
feet testaceous ; antennae dark piceous ; first two joints testaceous. 

19. neglec tu s. 

6. Stria of elytra effaced, except the sutural one, which is deep ; body 
rather stout and convex ; prothorax not narrowed behind ; sides subsinuate 
behind the middle ; hind angles rectangular ; basal impressions very feeble. 

4-5 — 6*5 mm. Varies from testaceous to greenish black with a bronzed 
reflection ; first two joints of antennae and feet testaceous. Traces of a long 
scutellar stria are apparent in some specimens of this species, which thus 
differs from all the others in which the middle tarsi of the male are not 
furnished with papillae 20. n i t i d n s. 

C. 

This division contains but a single species of very elongate linear form, in 
which the eyes are much smaller and less prominent than in any other known 
tome; the prothorax much longer than wide, somewhat narrowed behind, 
broadly sinuate on the sides, which have the lateral bead much more 
strongly marked than in the other species ; the basal impressions are long, 
narrow, deep and punctured ; the hind angles rectangular ; the elytra at the 
base are wider than the prothorax, very long and parallel, obliquely sinuate 
and subtruncate at tip ; the striae are deep, the scutellar is represented by a 
large puncture, and the second stria has a dorsal puncture behind the middle. 
The tibiae are more spinous than in the other species, and the whole appear- 
ance of the insect is that of a small Pterostichtu, The front tarsi of the male 
are feebly dilated, the middle tarsi without papillae. 

5-5 mm. Black, margins brownish ; antennae brown ; first two joints and 
feet testaceous yellow ; prosternum channeled between the front coiae ; 
peduncle of mesothorax coarsely punctured 21. linearis. 
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BibUo^tphf and E tmvkf, 

I. B. dichroQS Lee., Trftns. Am. Pbll. Soc, x, ZB^iffarpahu ikktvut 
Dej., 8p. Gen., ir, 258 ; H. irieolor Say, Trans. Am. Phil. So€., !▼, 433. 

3. B. Yulpecalas Lee., Trans. Am. Phil. Soc, z, 385 ; Barpmim wmip. 
8aj, Trans. Am. Phil. Soc, ii, 30, ed. Lee., ii, 458 ; ibid, ir, 431, ed. Lee., ti, 
545. 

3. B. aotumnalis Lte,, Trans. Am. Phil. Soc., z, 385 ; Ftronim aut nm m 
Say, Tram. Am. Phil. 8oc., ii, 48, ed. Lee, ii, 473 ; Geobaktu amimmtu Le€.« 
Ann. Lye, N. York, It, 403. 

4. B. badiipennis Lee ^ ibid., z, 385; Sienolopkus bad, Hald., Proc. 
Acad. NaL 8c., Phil., i, 302 ; Oeobmnut mjierus Lee, Ann. Lye, N. York, it, 
4u4 ; Oeobmnut lugubrU Lee, ibid., !▼, 405. 

5. B. atrimediut Z»ec., ibid., z, 385; feroMia irfr. Say, Trans. Am. Phil. 
Soe, ii, 39, ed. Lee, ii, 466; Trethu* nmiHt Kirby, Faun. Bor. Am., ir, 48. 

6. B. nebalosas Lee, ibid., z, 385 ; Acupaiput tuturaUs || Lee, Ann. Lyc.« 
N. York, iv, 411. 

7. B. nigrinus MoUeh., K&fer Russl., 32; Harpalus ni^. Dej.. Sp. Gen., 
IT, 399; Mannh. Boll. Mose, 1843, 213, ibid., 1852, 298; GeoUmus fuadneoUu 
Lee, Ann. Lye, New York, iT, 406. 

8. B. t i b i a 1 i s Lee, List of Col. N. Am. 12 ; TreeMuM tibialis Kirby, Fauna 
Bor. Am., It, 46; Oeobtenut tib. Lee, Ann. Lye, N. York, It, 405. 

9. B. a zi Maris Lee., List of Col. N. Am. 13; Acn^'alpuM ax. Mannh., 
BqII. Mose, 1853, 124. I receiTed a specimen of this species from Coont 
Mnisech, under the name Ae. eonfiagratu* Mann., ibid.. 126. 

10. B. c o g n a t u s Sekiodie, Danm. EI., i, 158 ; ej. Natorbist. Bidrag. Gr6a- 
land, 54; Aeupalptu eogn. Dej., Sp. Gen., iv, 440 ; Ae. longiuteuiuM Mannh., 
Bull. Mose, 1853, 125 ; and B. nitent Lee, Proc. Acad. Mat. Se, Phil., 1858, 60. 

II. B. cordicollis Oeobmnus cord. Lee, Ann. Lye, N. York, it, 406. 
This species has been accidentally omitted in my list of N. Am. Coleoptera. 

12. B. congener Lee., Melsh. Cat. Descr. Col., 25 ; Oeobeemms eang. Ler.. 
Ann. Lye, N. York, iT, 407; B. nubi/er Lee, Pr. Ac, 1858, 60, is a pale rariety 
from Arizona, haTing the troDk and a small dorsal elytral cloud dnsky. B. 
ventraiia Lee, ibid., is a specimen with more numerous punctures at the base 
of the prothoraz. 

13. B. rupestris Lee, Mels. Cat. Descr. Col., 25; TVscAim rupesir. Sar, 
Trans. Am. Phil. Soe, ii, 91, ed Lee, ii, 505; Oeobmnut rup. Lee, Ann. Lfc. 
N. York, iv, 406; Aeupalpus elongatulus Dej., Sp. Gen., It, 457; Treekut Jlanptt 
Kirby, Fauna Bor. Am., It, 47 ; Stenolophus dnctus Say, Trans. Am. Phil. 
hoc, IT, 434, ed. Lee, ii, 547. 

14. B. parallelus Chaud., ReT. et Mag. Zool , 1868 ; ? Aeupalptu dthtlipt* 
Say, Trans. Am. Phil. See, It, 425, ed. Lee, ii, 548. 

15. B. r i T al i 8 Lee, Proc. Acad. Nat. Se, Phil., 1858, 60. 

17. B. taut ill us Chaud., ReT. and Mag. Zool., 1868; AeupalpuM tamt. 
Dej., Sp. Gen., iv, 46C. 

18. B. c a 1 i f o r n i c u s, Stenolophue eal. Lee, Pae R. R. Ezpl., zi, 2, Ins., 29. 

19. B. ne gleet us GeobKnue negl. Lee, Ann. Lye, N.York, it, 407, 
Sttfidophus negl. Lee, Trans. Am. Phil. Soe, z, 385. 

20. B. nit id us Mannk., Bull. Mose, 1843, 214; Aempaipus nu. Drj.. Sp. 
Gfn., if, 474. 

21. B. I i n e a r i s Lee., New Spec. Col. (Smiths. Inst.), 16. 

Aeupalpus symmetricns Mottek., Bull. Mose, 1859, 2, 134. I haTc not 
identified this species, but suspect it to be a Western race of B. rupestris. 

Trechus i ro m u n i s Kirby, Fauna Bor. Am., found in laL 54^, I haTe not 
ideotified; it is perhaps Stenolopbus cams Lee., but the description is 
scarcely sufficient to warrant the placing of the latter in synonymy. 

GeobVnus arenarius Lee., Ann. Lye Nat. Hist., New York, it, 403, 
referred by me (Traos. Am. Phil. Soe, z, 385) to Bradycellus, is proted by 
the discoTery of the (^ to beloog to A ma ra, dlTision Liocibmii. 
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The following reports were read and referred to the Publication 
Committee : 

REPORT OP THE CURATORS. 

Another year has passed with its usual addition of treasures to the Museum 
of the Academy, which has now become, from its exceedingly crowded condi- 
tion, rather a rich store house of materials for the use of naturalists, than a 
convenient place of exhibition and study. A new and previously unforseen 
incident has occurred during the year which greatly contributes to the neces- 
sity of our seeking other quarters. A huge store, recently erected in the rear 
of our building, so much diminishes the light from that direction, as greatly 
to interfere with the view of objects in the museum. 

The trastees of the building fund of the Academy continue their efforts to 
procure means to provide proper accommodations for the purposes of the 
institution, not only suitable to its present condition^ but having in view its 
future increase, but their means are not equal to what are desirable. Having 
obtained subscriptions from citizens of upwards of $100,000, they have select- 
ed and purchased an ample piece of ground, in many respects well selected 
and located, at the south-west corner of 19th and Race Sts., opposite one of 
the finest public squares of the city. But the lot has cost upwards of $60,000, 
and the estimates of an appropriate building approach $300,000, which we see 
but little prospect of obtaining. 

Many of the subscribers to the building fund and other citizens object to 
the location chosen, and consider that a position on Broad Street would be in 
many respects more desirable, and especially as it would there be more in the 
way of travel of those most interested in the institution. Admitting this view 
to be correct, a greater diJBficulty in the way of accommodating the Academy 
in this position, is the much greater value of the ground than in the locality 
already chosen. 

Most of the members of the Academy, and numerous citizens hope and look 
for aid from our Legislature and City Councils, in the suggested appropriation 
of one of the Penn Squares for the uses of the institution. Taking the view 
that the Academy is virtually a public institution, of which its members are 
the trustees, and considering the importance it is to the intellectual interests 
of the public, it appears to us no mor than a matter of justice that the city 
should be enabled to appropriate for the use of the Academy, what is now 
really a useless common. It is to be hoped that the efforts now being made by 
the Trustees of the Building Fund of the Academy, to obtain an act of the 
Legislature to permit our City Councils to appropriate one of the Penn Squares 
to our uses may prove successful. With such assistance, we could no doubt 
readily obtain the additional means to erect a suitable building for the Acade- 
my, one which, with its stores of intellectual treasures open free to the public, 
would become one of the most attractive features of Philadelphia. 

The Museum collection is in good condition. Our thanks are due to Messrs. 
Isaac Burke and E. Dieffenbaugh, who have poisoned the entire American 
Herbarium, and are now engaged in doing the same with the General Herba- 
rium. This is a most important work, ensuring the plants against the depre- 
dations of insects. 

Among the most important and attractive additions made to the Museum 
during the year is the restored skeleton of the great extinct reptile Hadrosau- 
rus, now occupying the fore part of the lower hall. The restoration is due to the 
accomplished natural history artist B. Waterhouse Hawkins, of London, and 
when we add that all the labor and expense attending the restoration was a 
voluntary contribution of the gentleman, we cannot too much express our grat- 
itude to him. 

The fine mounted specimen of the great extinct Elk, of Ireland, which has 
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«o long been a coofpacooos object in the Muaennif and which had been on 
deposit with the Academy, has now become its propertj, having been pre- 
sented, together with other specimens of the same animal, by our fellow mem- 
ber, Mr. Joseph A. Wright. 

In the month of December some thieves gained access to the Academy, and 
broke open several of the mineral cases, from which they abstracted a number 
of specimens, principally gold and precious gems. Fortunately most of the 
specimens have been recovered, and one of the thieves was apprehended and 
is now in prison. 

During the year, notwithstanding the Academy was closed twelve of the 
usiml visiting days, there were 95,769 visitors to the llnseum. 

The following is a synopsis of the donations made in the different depart- 
ments of the Museum during the year. 

MammuU. — Twenty- one species, besides two small collections, were present- 
ed by E. D. Cope, W. M. Gabb, H. Yarnal, I. L Hio^es and W. Raborg. 

Birdt. — Two small collections of birds and of nests and eggs, together with 
siiteen additional specimens, were presented by E. J. Lewis, E. D. Cope, W. 
S. Wood, J. D. Sergeant and C. S. Westcott. 

Reptilet. — Prof. E. D. Cope presented a collection of 1465 specimens of 118 
species from Pennsylvania, Virginia and Brazil ; 40 species from E^^nador; 
four collections from Brazil, New Granada, Central America and elsewhere ; 
and in addition, 33 species from Central America, the Rocky Mountains and 
elsewhere. Dr. George H. Horn presented a collection of 48 specimens of 16 
species from Arizona and California; Dr. O. Lincecum, 104 specimens of 14 
speciet) of Texas ; W. M. Gabb, 10 species from Lower California and Nevada; 
Ed. Day, a collection in 5 jars from Equador ; and the Smithsonian Institntioa 
20 species from Guayaquil, besides 8 species of Amblystoma. Others were 
presented by Dr. J. L. LeConte, Jos. A. Clay, 0. B. Adams, C. Guillon, Dr. 
Randall and J. C. Brevoort. 

Fuhet. — Prof. Cope presented two collections in 30 jars from Kansas and 
New Granada, besides 23 species from the Potomac, the Wabash, New Jersey, 
and elsewhere. F. Sumichrast presented a collection of 86 specimens of fix 
species from Mexico ; Dr. Geo. Davidson, 15 species from Alaska ; and Thomas 
Davidson, a collection from the West Indies. 

M^liutkt. — Many donations of mollusca have been made through the Con- 
chological Department, for an account of which refer to the report of its 
Conservator. 

In addition the Academy has received a large col'ection of unionidie and other 
shells of the late Mnjor I^Conte, from Dr. John L. LeConte. Specimens were 
also received from J. K. Willis, W. M. Gabb, Dr. Genth and the Smithsonian 

Institution. 

Ardrulatet. — A collection of upwards of 600 species of exotic coleoptera, 
belunj^inp to the late Dr. Zimmerman, was presented by Drs. John L. Le<*onte, 
Saniuel Lewis, G. H. Horn, F. W. Lewis and Messrs. I. Lea, S. S. Haldeman 
jind E. Draper. Dr. H. C. Wood presented 10 species of pbalangida* ; J. R, 
Willis A HmnU collection of Crustacea, from Nova Scotia ; and 14 sftecies of 
niyrittiMMU, crustaceans, etc., were presented by W. M.Gabb, Geo. Davidson, J. 
L. LeConie, Edw. D. Cope, J. Lambert, H. Allen, and D. G. Brinton. 

Radiaffs. — Nine echinoderms were presented by W. M. Gabb, Geo. Davidson 
an d J. Adams. 

fosstl*. — Ktipecially in the department of palaeontology has the Museum of 
the Aeudemy iiicreasiMi during the year. Besides the important addition 
uientioiied in the introductory portion of the report, the following have been 
received. 

A collection of about 30*jO specimens of 500 species of fossils from the 
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triassic, cretaceous, and tertiary formations of California, Nevada and Oregon, 
deposited by Wm. M. Gabb. Many of the species are types described by Mr. 
Gabb. 

A part of the Poirrier collection of remains of mammals, birds, and fishes 
from the miocene, pliocene and post-pliocene formations of the valley of the 
Loire, France, purchased at a cost of $700, and presented by Messrs. Samuel 
and John Welsh, Isaac Lea, W. S. Yaux, and John Rice. 

The greater part of the skeleton of an enormous extinct saurian, described 
by Prof. Cope, under the name of Elasmosaurus platyurus, from near Fort 
Wallace, Kansas, presented by Dr. Theop. H. Turner. 

Two collections consisting of upwards of 1000 specimens of about 40 species 
of teeth of sharks and other fishes, and many specimens of 16 species of ceta- 
ceans, from the miocene formation of Charles Co., Maryland, presented by 
Prof. Edward D. Cope. 

A collection of remains of Laelaps and other extinct reptiles from the marls 
of New Jersey, presented by Prof. Cope. 

A collection of tertiary and cretaceous plants from Colorado, New Mexico, 
and Kansas, described by Lesquereux, presented by Dr. John L. Leconte. 

L. P. Wheelock presented 58 fossils of the corniferous limestone of Ohio ; 
Col. James Greer, 33 fossils from Ohio ; and Rev. B. B. Eddy 17 fossils from 
Iowa. 

Small collections from Ohio, Virginia, Pennsylvania, Maryland and Nova 
Scotia and elsewhere, were presented by E. D. Cope, Dr. 0. A. Judson, W. M. 
Gabb, John R. Willis, F. A. Randall, and Dr. J. T. Rothrock. Sixty additional 
specimens were presented by B. D. Cope, W. M. Gabb, Dr. F. A. Hassler, J. Leidy, 
E. R. Beadle, Dr. F. V. Hayden, Dr. J. L. LeConte, 0. W. Matthews, Gen. John 
Gibbon, R. H. Lamborn, Dr. N. R. Bradner, John Walton, W. Kohler, G. W. 
Hall, H. R. Parker and C W. Peale. 

Minerals. — Small collections were received from John R. Willis and C. Guillou, 
and 40 specimens were presented by Dr. F. A. Hassler, T. D. Rand, W. 8. 
Vaux, B. Draper, T. Guilford Smith, F. Lavergne, B. S. Lyman, E. R. Beadle, 
a. Tyson, Dr. J. Corse, Mr. Struthers, M. Phillips, T. F. Moss, F. V. Hayden, 
P. A. Snell, G. J. Ulex, B. A . Hoopes, Mr. Goldsmith and J. H. Claghorn. 

Botany. — A collection of California plants were presented by Dr. W. P. 
Gibbons ; 53 plants of New Jersey and Pennsylvania were presented by J. 
Burke and E. Diffenbaugh ; and Dr. George Bngelmann, of St. Louis, present- 
ed a copy of his Herbarium of the North American Junci. 

Comparatioe Anatomt/.-^Dr. George Davidson presented skeletons of a male 
and female Otter, from Alaska. Dr. James L. Corse, presented a collection 
consisting of jars of embryo mammals, specimens for the microscope, entozda, 
7 human skulls, casts of 4, and the skeleton of an eagle. 23 skeletons, skulls 
and other specimens were presented by W. Bartram Snyder, I. I. Hayes, 
Joseph Jeanes, W. S. Vaux, Edward Cope, Wm. M. Gabb, 0. N. Bryan, Prof. 
Von Siebold, of Munich, Bdw. Davis, Dr Genth, I. Lea, and E. J. Lewis. 

MUcellaneons. —Specimens were presented by Joseph Henry Craven, Rev. A. 
Grout, J. R. Willis, Wm. M. Gabb, J. B. Ellis, E. Borda, G. H. Horn, Dr. J. A. 
McConnel, P. Crosby, S. Powell, Rev. W. E. Hunt, and the United States San- 
itary Commission. ■; r'-^. 
Respectfully submitted by Joskph Leidt, 

Chairman of the Curators, 



LIBRARIAN'S REPORT. 

The Librarian respectfully reports that the number of additions to the 
Library from January to December, 1868, inclusive, amounts to 1323. 

Of these there were volumes, 257 ; pamphlets, 1055 ; maps, &c., 11 : Total, 
1323. 33 were folios; 323 quartos ] 952 octavos; 4 duodecimos, and 11 maps. 
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These were derived from the following sources : 

Editors, 159; Authors, 111; Societies, 636; Librarj Fund, 246 ; Wason 
Fund, 105; Minister Public Works, France, 9; Messrs. Townsend k Adams, 
8 ; Publishers, 8 ; Geol. Survey of Sweden, 4 ; Geol. Survey of India, 5 ; 0«ol. 
Survey of United Kingdom, 3 ; Treasury Department, 7 ; Navy Department, 1 ; 
B. Westermann k Go. I ; Wm. M. Gabb, 3 ; Jos. Jeanes, 1 ; Surgeon General, 
1 ; Smithsonian Inst., 2 ; Dr. F. A. Hassler, 2 ; J. D. Sergeant, 4 ; Land Office, 
1 ; S. 8. Haldeman, 1 ; Wm. Warren, 1. 

And were divided as follows : 

Journals, 971 ; Geology, 80; General Natural History, 56 ; Entomology, 39 ; 
Botany, 28 ; Conchology, 24; Anatomy, 20; Physical Science, 17 ; Ornithology, 
17; Voyages and Travels, 15; Bibliography, 9; Ichthyology, 9 ; Mammalogy, 
6 ; Herpetology. 6 ; History, 8 ; Helminthology, 3 , Mineralogy, 3 ; Chemistry, 
1 : Medicine, 1. 

In addition to the above, eleven volumes and 113 pamphlets were presented 
through the Conchological section, making the entire increase 268 volumes 
and 1179 pamphlets, maps, charts, kc. 

The total number of volumes now in the library is 21,964. 

During the year 79 volumes have been bound, and 60 additional volnm« 
are now in the hands of the binder. 

For expenses of binding, amounts paid for books, salaries, kc, reference ij 
made to the report of the Treasurer of the Academy. 

To the list of missing books must be added the first volume of Hewitaon's 
Exotic Butterflies, Bois-Duval and LeConte's Lepidoptera of North America, 
and Darwin's Journal of Researches in the Beagle, edition of 1845. Altboogh 
search and inquiry have been made for these works, no information regarding 
their whereabouts has as yet been obtained. The loss of the first named ia 
particularly unfortunate, as it breaks the suite of a valuable illustrated work, 
each volume of which is worth about |25.00 in gold. 

The Conchological department is so comparatively complete in itself that 
it is proposed as an experiment to number the works contained therein, with 
a view to extending the arrangement to the general library, if, after sufficient 
experience, it be found to be as beneficial as is anticipated. There is little 
doubt that the numbering of the books consecutively on the shelves and in 
the catalogues will greatly facilitate reference, while it will, it is hoped, tend 
to prevent misplacements and losses. 

Owing to the very small amount of funds annually at the disposal of the 
Library Committee, but more especially during the past year, the number of 
books purchased for the use of the working members of the Academy has been 
entirely inadequate to their wants. The butanical and geological libraries are 
particularly deficient in the more important works recently published. These 
are mentioned especially, not because they stand alone in their imperfect con- 
dition, but because being most constantly referred to, they should receive the 
more immediate attention. 

Three hundred dollars are annually received from the Wilson legacy, but, 
far from supplying the wants of the library, this amount is not sufficient to 
pay tor the continuations of the works subscribed for by Dr. Wilson himself, 
and it has been necessary for the last two years to make up the deficiency 
from another source. Nor will the sum of $1000.00, lately appropriated by 
the Academy, suffice to remedy the evil but for a very short time. This will 
be readily believed when it is known that the publication price of one work 
alone, which is retjuired iinraediiitely, is $320.00 in gold. 

The Library Fund, by means of which many valuable works have been ob- 
tained, Wiij exImuHted during the past year, so that in the immediate future, at 
all events, no such source of supply will be at hand. 

Under these circumstances the propriety of selling certain books in our pos- 
ses»ion, w hich have no direct connection with the Natural Sciences, has 
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been sugf^sted. Some years since a large and valaable collection of French 
Historical Documents, given to the Academy by Wm. Maclure, was thus dis- 
posed of greatly to the advantage of the library. 

The opinion is now entertained by som« of the members of the Academy, 
that a similar disposition with similarly good results might be made of the 
collection of works on Antiquities and the Fine Arts now in our possession. 
This collection embraces some rare and valuable works which are practically 
worthless to the Academy. If sold to an institution or individual interested 
in the subjects treated by them, their usefulness would be greatly increased, 
while means would be provided for obtaining those works which are of the 
utmost importance to all those engaged in the study of the natural sciences. 

All of which is respectfully submitted. 

Edw. J. Nolan, 

Librarian. 



REPORT OF THE RECORDING SECRETARY. 

The Recording Secretary would beg leave to report, — 
That during the year ending November 30th, 1868, there have been elected 
sixty-five members and twenty-one correspondents. 

The death of the following members and correspondents have been 
announced. 

Nine members, namely : Bdw. B. Grubb, Tobias Wagner, Qen. Geo. A. 
McCall, Mr. Thomas Earp, Mr. C. F. Hagedorn, Mr. Isaac Barton, Mr. Matthew 
Newkirk, Mr. Jacob Gilliams. 

Four Correspondents, namely: Rev. Mr. E. Johnson, Marcel de Serres, Sir 
David Brewster, Mr. Clot Bey. 

The number of papers contributed and ordered to be printed in the Pro- 
ceedings and Journal during the year has been forty-nine, as follows : 
In the Proceedings thirty-six, namely : 



E. D. Cope 12 

John Cassin • 1 

Jacob Ennis 1 

George N. Lawrence 1 

Elliot Coues, M.D 2 

Tryon Reakirt 1 

Thaddeus Norris 1 



Isaac Lea 8 

Thomas Meehan 5 

T. D Rand I 

W. B. Butcher, M.D 1 

Alphonso Wood 1 

Joseph Leidy 11 



In the Journal three, namely : 

Isaac Lea, 1 ; Joseph Leidy, 1 ; E. D. Cope, 1. 

All of which is respectfally submitted. 

S. B. How^L, 

Rec See'y, 



REPORT OF THE COMMITTEE ON HERPTOLOGY AND 

ICHTHYOLOGY. 

The Committee on Herpetology and Ichthyology respectfully reports : 
That there has been added to that part of the Museum under its care the 
following collections of Reptiles in Alcohol. 

Duplicates of the collections made for the Smithsonian Institution in Vera 
Cruz, Mexico, by Francis Sumichrast, which are very extensive ; the same of 
collections made for the same in high Guatemala, by Henry Hague ; same of 
collections made in Yucatan, Belize and Tabasco, by Schott, Parsons and 
Berendt ; with other duplicates of collections from Central America. Dupli- 
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CAiei of collectioof miide in Tenexnela, and mi Gnafqnil, bj Mewrt. Detlmftf 
and Recre. Dnplicatet also from the Smithjoniaa Institotion from coUec- 
tioot made io Han Domingo, bj W. ToongloTe ; in NaTassa, bj W. Raisin ; 
and in Porto Rico, br G^o. Latimer; from San Francisco, Cal., and frMD 
Vancoorer's Island, made bj A. W. Hewson. Also similar series from Arixoaar 
collected bj Elliott Cooes, M.D., and from Camp Grant in the same Territorj 
made bj Dr. Can field. 

In the same maooer the Committee has receired doplicates of the col* 
lections of the Essex Institute, from Madagascar, Zanxibar and Western 
Africa. 

There hare been procured bj exchange the large collections made hj the 
Orton Expedition to Eqaador and the Upper Amaxon ; also collections from 
the Cape of Good Hope, the Sejchelle Islands, and from Surinam bj exchange 
with the Historical Society of Long Island. 

Bj presentation the Committee has obtained a fine collection from Rerrat, 
Sjria, which also embraced mammals and other objects ; similar collections 
from Bahia, Braxil ; one from Central America, and two from nnnsual local- 
ities in New Grenada. Collections also from California and Lower California, 
and from Owen's Valley on the boundaries of Nerada. Also smaller collec- 
tions from Australia, Africa, Persia and other places in Asia. 

Of fishes there have been also numerous additions made to the charge of 
the Committee. They have not receired much in this department by the du- 
plicates of other museums, but have been chiefly dependent on presentation. 
In this way we h«ye acquired large series of species from the Island of St. 
Kitts, West Indies, from St. Croix, West Indies, and from the Coasts of Alaska. 
AUo from the rivers of South Western Virginia; from the Alleghany RiTer 
above Pittsburg; from the branches of the Missouri River near Leavenworth, 
Kas , and from the Miami River, Ohio. All these are collections of considera- 
ble extent. 

Smaller collections have been procured from Surinam, Central America, and 
Mexico ; also from Beyrut, Syria, and from Newport, Rhode Island. 

The above collections, embracing a grreat number of specimens, were sorted, 
bottled, labelled, and classified in the Museum by the Museum Assistant, thns 
saving a great deal of time to the Committee, and enabling them to pursue 
scientific investigations on such and other material. 

The Committee also congratulates itself on the benefits accruing to the 
committee's department, through the employment by the Curators of a French 
preparateur. Exclusive of numerous preparations in the department of birds 
and mammals, the committee have now a series of skeletons of forty species 
of Reptilefl, and eighty of Fishes, obtained at rates far lower than by any other 
means known to the (Committee. At the same time the Museum Assistant 
has received instruction in preparing skeletons and skins, thus supplying a 
want which the Committees department and several other departments have 
experienc<Mi for S4'veral years past. 

Which is respectfully submitted by 

Edward D. Copi, Chairtnan. 
Robert Bridges. 



REPORTS OF THE CONCHOLOGICAL SECTION. 



RKCORDKR'B BKPOBT. 

During the year ending Dec. 3^ 1868, there have been elected two members 
and four correspondents. 

The death of one correspondent, Rev. E. Johnson, of Waioli, S. I., was an- 
nounced Nov. 5, 18*»H. 

Thirty- five papers have been accepted for publication in the Journal, by the 
following authors : 
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Prof. 0. A. L. M5rch, 1 Geo. W. Tryon, Jr., 8 

Wm. M. Gabb, 7 Dr. James Lewis, 5 

Wm. Harper Pease, 3 T. A. Conrad, 4 

Dr. J. G. Cooper, 2 S. R. Roberts, 2 

Prof. S. S. Haldeman, 1 Thomas Bland, 1 

Dr. P. P. Carpenter, 1 

The following amendment to the By-Laws was adopted, adding to Art. X of 
Chap. XII the words " or of the Academy ;" so as to read : " The actual date 
of publication of any issue of the ' Journal ' shall be determined'^by the pub- 
lished record of its presentation at a meeting of the Section or of the Academy." 

Respectfully submitted, 

S. R. Roberts, Recorder. 

List of Membert elected during 1868. — Mrs. Lucy W. Say, Dr. F.'A. Hassler. 

Correspondentt. — G. B. Sowerby (elected in 1867), London ; Rev. E Johnson^ 
Waioli, S. I. (deceased) ; Col. E. Jewett, Utica, N. Y. ; Dr. Ferd. Stoliczka, 
Calcutta ; Ralph Tate, London. 



BEFOBT OF THB SBOBETAB7. 

To the Conehological Section of the Academy of Natural ScieneeSy Philadelphia : 

The Secretary would respectfully report that letters have been received as 
follows, since the last annual meeting, viz. : 

Dec. 31, 1867. — Alpheus Hyatt, Salem, Mass., in acknowledgement of elec- 
tion as correspondent. 

Feb. 4thj 1868. — Dr. 0. A. L. Morch, Copenhagen, acknowledgement of elec- 
tion. 

Feb. 4/A, 1868. — Jabez Hogg, London, with publications forwarded. 

April 20M, 1868.— Robt. Dinwiddle, New York. Letter of thanks. 

May lOth. — G. Nevill, Calcutta. Offering an exchange of specimens. 

May 15M. — Prof. S. L. Abbott, Boston. Letter of thanks. 

May 26th. — Prof. Jos. Henry,|Smithsonian. Letter of acknowledgement. 

June 13M.— Prof. S. F. Baird, S. I. Letter of thanks. 

July 11th. — Dr. 0. A. L. Morch, Copenhagen. Letter of thanks. 

Oct. 1 0th. — Dr. Ferd. Krauss, Stuttgardt. Letter of thanks. 

Letters have been written as follows, viz. : 

April 'Sd. — To Edmund Draper, Thomas Sparks, and G. W. Fahnestock, of 
Philadelphia, tendering the thanks of the Section for subscriptions towards the 
purchase of specimens. 

To Geo. Davidson, Germantown, for a fine suite of shells from Alaska. 

August 1 llh. — To Jabez Hogg, London, requesting an exchange of publica- 
tions. 

To G. Nevill, Calcutta, accepting proposals for an exchange. 

Nov. 2d. — To Dr. E. VonjMartens, Berlin. 

To M. F. de Malgive, Bruxelles. 

To Capt. J. Mitchell, Madras. 

To M. Tasle, Pere, Varennes, France. 

To Baron de Castello de Paiva, Lisbon. 

To M. L. de Folin, Havre. 

To M.^Jules Chiron, Paris. 

To Dr. Leopold Von Schenck, St. Petersburg, desiring an exchange of publi- 
cations. 

All of which is respectfully submitted. 

E. R. Bbaole, Sec'y. 
Dee. 3rf, 1868. 
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OGHSSBVATOB'S BXFOBT. 

The CoDserrator of the Coochological Section respectfullj reports that the 
following donations to the Cabinet hare been receiTed doring the jear : 

Six hundred and sixty species of shells, principally fVom the collection of 
the late Hugh Cuming and for the greater part new to the musenm, were pre- 
sented, as follows : 267 species by Jos. Jeanes, 86 by Geo. W. Tryon, Jr., 46 by 
Thos. Sparks, 55 by Edm. Draper, 30 by C. F. Parker, 88 by Rev. E. R, Beadle, 
45 by Isaac Lea, and by Wm. S. Vaux 42 species and a valaable specimen of 
Cyprma umbilieata. 

From Dr. Jas. Lewis, seven species of fresh-water shells fh>m tlie Ticinity of 
Mohawk, N. Y. ; also specimens of Melanlho deeisa, Say ; M. rufa^ Hald , and 
M, integra^ Say. 

8. R. Roberts. A suite of specimens of Anodonta fluviatiliSj Soland., from 
Cray's Ferry, Philadelphia. Deformed specimens of Anodonta vmplieaim, 
from Thorp's Dam, Philadelphia. 

Wm. M. Gabb. About 3200 species, numerous specimens of marine, fluTiattle 
and terrestrial shells. 

Geo. W. Tryon, Jr. Fifteen species of Pvpa and Vertigo^ and two specimens 
of BuUmut Jaurastiit 

JoHH Cassin. Six species from Xatal. 

J. R. Willis. Two specimens of Peeten itlandiau from Nova Scotia. 

E. R. Beadlk. Fifty-five species of marine, fluriatile and terrestrial sbelli. 

E. Hall. Fifteen species. 

W. H. Pease. Four hundred and ninety-six species of Australasian shells, 
principally marine. 

Spiridiove Brusina. One hundred and ninety-nine species from the Adriatic 
Sea. 

Eow. D. Cope. Six species of land shells from Western Virginia. 

Wm. G. Bi.nney. Helix Cooperi, a unique specimen of an undescribed Helicina, 
and jaw of Cylindrtlla trinUaria, 

Geo. Davidson. Sixty-six species, numerous specimens of Alaskan shells. 

Isaac Lea. Unto ligamentinuM^ Lam. ; U. Tappanianus^ eight species of Cmio 
from North Carolina and Georgia ; Ewycmlon cra—a^ Hald., Ammieolm 
Doicmei and three species of California fresh-water shells. 

M. McDonald. Many specimens of Htlix bueeulenta from Lexington, Va. 

H. Crossk. Eighty species, principally marine shells, from New Caledonia and 
the A<lriatic Sea, and terrestrial shells from Dalmatia. 

J. G. CoopRR, M.D. Numerous specimens of California fluviatile and terres- 
trial shells. 

Prop. 0. A. L. MOrch. Seven species of fresh-water and land shells from 
GrcenUnd. 

F. V. Havden, M.I). Nineteen species from Nebraska. 

Geo. H. Hur.h, M.D. Pindium intigne^ Gabb, Pupa ArixonentU^ P. kordmeta^ 
Ileltx H'trni. 

Smithhoman Inhtitutio.v. Unio plici/rrtUj Lea, U. ymbroius. Lea. 

F. A. (tENTH. Unio m^rus^ Lea, I/. Uhareensu^ Lea, and CUnuUia Bratum^ 

Charp. 

F. F. Cavada. Nine species of shells from Cuba. 

JoBX Gregory. One ttpecies of Cyprtra and one of Casndaria. 

Jos. Leidv. Four species from Lake Superior, and two species of Limniadje 
from Wyoming Territory ; JUanorbu trtvolvit and Ammcola eras*a, 
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J. A. MoCoNNELL. Pearls from Unios from Little Miami River, Warren Co., 0. 

John Ford. Animal of Pyrula canalieulata. 

R. E. C. Stbarns. Yerj fine specimens of forty species of west-coast shells. 

Dr. John L. LeContb. One hundred and thirty-four species of Unionidse, be- 
ing the collection of the late Major John LeConte. 

J. Van a. Carter. Four species from Dakota and Wyoming Territory. 

T. N. Dale. Specimens of Anomia epphipium. 

In presenting this list of the year's donations to the Conchological cabinet, 
amounting in the aggregate to about 6000 species, your special attention is 
called to the fine collection of upwards of 3000 species of marine, fluviatile and 
terrestrial shells presented by Mr. Wm. M. Gabb. This collection is particu- 
larly rich in west-coast species, and supplies a very large number of desiderata 
to our museum. The number of rare and interesting species in our possession 
has also been greatly augmented by the addition of the shells purchased by 
subscription from G. B. Sowerby, the greater part of which belonged to the 
collection of the late Hugh Cuming ; by nearly 500 species of Australasian 
shells received from Mr. Wm. Harper Pease, of Honolulu ; by the unique col- 
lection of Alaskan shells presented by Geo. Davidson, and by many rare and 
valuable species of Unionidse contained in the LeConte collection. , 

Shells have been sent during the year in exchange to Dr A. Brot, of Geneva, 
A. P. Terver, of Lyons, and W. Harper Pease, of Honolulu. For farther in- 
formation regarding our foreign relations reference is made to the reports of 
the Corresponding Secretary and the Publication Committee. 

Catalogues of all the families i'rom Pholadidse to Tellinidae, inclusive, having 
been completed and published during the year, it is the intention of the Sec- 
tion to commence immediately the systematic arrangement of the Conchologi- 
cal collection. A number of members having volunteered to assist, the shells 
will now be cleaned, labelled and arranged as rapidly as circumstances will 
permit. 

The Conservator has in his possession a photographic album containing 
sixty-one portraits of members of the Section and of distinguished Concholo- 
gists throughout the world. It is hoped that no opportunity will be neglected 
of soliciting contributions to this interesting collection from our correspond- 
ents. 

In conclusion, the Conservator would congratulate the members of the Sec- 
tion that, from the successful operations of the past year, they have so much 
reason to draw encouragement for the future. 

Respectfully submitted by 

Edw. J. Nolan, Conservator. 



IiIBBABIAN'8 BBPOBT. 

The Librarian respectfully reports that there have been presented during the 
past year to the library of the Conchological Section, 11 volumes and 113 
pamphlets. Of these 58 were received from authors, 31 from editors, 15 from 
Societies, 7 from the Publication Committee, 4 from Geo. W. Tryon, Jr., 4 from 
John Cassin, 4 from H. Crosse and 1 from Wm. M. Gabb. 

In addition, twenty -seven pamphlets and continuations of Conchological 
works have been received by the Academy. 

In consideration of the comparative completeness of the Conchological Li- 
brary, the Librarian proposes, with the sanction of the Library Committee, to 
jiumber the works in this department at as early a date as possible. It is 
hoped that this plan will facilitate the work of those wishing to refer to the 
books, while it lessens the chances of volumes being lost or misplaced. 

Edward J. Nolan, Librarian, 
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The election of Officers for the ensuing year was held in accord- 
ance with the By-Laws, with the following result : 

President Isaac Hays, M. D. ^ 

Vice-Presidents Wm. S. Vaux, 

John Cassin. 

Corresponding Secretary •. Edw. D. Cope. 

Recording Secretary S. B. Howell, M. D. 

Librarian Edw. J. Nolan, M. D. 

Treasurer Wm. C. Hensxey. 

Curators Jos. Leidy, H. D. 

Wm. 8. Vaux, 
John Cassin, 
Edw. D. Cope, 

Auditf/rs Jos. Jeanes, 

Wm. 8. Vaux. 
Aubrey H. Smith. 

Publication Committee Jos. Leidy, M. D., 

Robt. Bridges, M. D., 
John Cassin, 
Wm. 8. Vaux, 
Edw. J. Nolan, M. D. 

The following gentlemen were elected members : 

Albert Peale, Franklin Piatt, Jr., Edw. A. 8pooner, M. D. 

The following were elected correspondents : 

Geo. Neville, of Calcutta, E. I., and Rev. Dr. Jos. F. Berg, of 

Butger's College, N. J. 
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ELECTIONS FOR 1868. 



The following persons were elected Members : 

Jan. 28. — Edward Goldsmith, Joseph P. Sinnott, Rufus Backnell. 

Feb. 25.— C. Newlin Peirce, D.D.S., Stephen Morris, Thos. T. Tasker, Jr., 
Stephen P. M. Morris, Henry G. Morris, Jas. E. Caldwell. 

March 31.— Richard Peltz. 

April 28. — H. 0. Chapman, M.D., Charles Wilson Peale, Benj. Bullock, 
Thomas Webster, Dr. E. Dyer. 

May 26. — Edward Lewis, Jas. Freeman, M.D., Wm. Freeman, M.D., S. Fisher 
Corlies, T. W. Starr, Edwin Rhoades, M.D., T. H. Andrews, M.D., Herbert 
Morris, M.D., Jas. S. Gilliams, Charles Bullock, Edward L. Huitt, Joseph Zent- 
mayer, August F. Muller, F. F. Maury, M.D., Horace Williams, M.D., W. L. 
McFadden, Wm. H. Walmsley, Robert W. Hargadine, M.D., T. L. Buckingham. 

June 30. — Gilbert Combs, L. S. Bolles, M.D., J. F. HoUt, M.D., Isaac Comly, 
M.D., Francis P. Steel, Dr. Wm. Thomson, Rodger Sherman, John E. Carter, 
Wharton Barter. 

July 28. — George Roberts, M.D., Levi Taylor. 

Aug. 25. — B. Waterhouse Hawkins, Uselma C. Smith. 

Sep. 29.— D. G. Brinton, M.D. 

Oct. 27.— Philip S. Wales, M.D. 

Nov, 24.— W. Mitchell McAllister, Emil Fischer, M.D. Isaac C. Price, Joseph 
G. Richardson, M.D., Wm. M. Darlington. 

Dee. 29. — Albert Peale, Edwin A. Spooner, M.D., Franklin Piatt, Jr. 

The following were elected Correspondents : 

March 31. — Major Geo. Clendon, Jr., Glenns Falls, N. Y. ; Dr. Fred. Stoliczka, 
Calcutta ; R. H. Stretch, San Francisco, Cal. 

April 28. — Dr. Theophilus H. Turner, U.S.A. ; Augustus Fendler, Allen- 
town, Md. 

May 26. — A. R. Roesler, Washington, D. C. ; Hon. J. S. Wilson, Washing- 
ton, D.C. ; John Tomes, F.R.S., London. 

June 30. — Dr. John F. Boynton, New York City, N. Y. ; Prof. James Orton, 
Rochester, N. Y. 

July 28. — Wm. T. Bingham, Boston, Mass ; Alponse Milne Edwards, Paris, 
France ; Rev. Sam. Haughton, Dublin, Ireland ; W. Kitchen Parker, F.R.S., 
London; T. Spencer Cobbott, M. D. ; London. 

Aug. 25. — Ralph Tate, Lon. Eng. ; Prof. Oliver Wendell Holmes, Boston. 

Oct. 27.— A. A. Breneman, Lancaster Co., Penn. ; Dr. L. E. Latimer, N. Y. ; 
Dr. H. Evan Rijgersma, St. Mortins, W. I. 

Nov. 24. — Prof. H. James Clark, Centre Co., Pa. 

Dec. 29.— Geo. Neville, Calcutta, E. L ; Rev. Dr. Jos. F. Berg, Rutgers 

College, N. J. 
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CORRESPONDENCE OF THE ACADEMY, 

For leee. 



January. — La Socidt^ Hollandaise des Sciences, annonncing that tbej haTe 
forwarded the Archives Neerlandaise, t. i, 3, 4, 6. 

K. K. Zoologisch-botanische Oesellschaft, Wein, acknowledging receipt of 
Proceedings. 

Geological Museum, Calcutta, with their publications for the Library. 

Nassauischen Vereins fur Naturkunde, Weisbaden, acknowledging receipt 
of Proceedings and sending publications in return. 

Der Naturforschende Verein lu Riga, acknowledging receipt of Proceed- 
ings and with publications sent in return. 

Geo. W. Davidson, Edinburg. Scotland. 

Harrison Allen, resignation of office, Corresponding Secretary. 

Real Observatoire de Madrid, with donations for Library. 

February, — American Entomological Society ; 

Der Naturwissenschaftiiche Verein L&neburg ; 

Naturforscbenden Gesellscbaft, Berlin, severally acknowledging receipt of 
Proceedings. 

University Catholique de Louvaine, acknowledging receipt of pablicationj 
of the Academy, and sending the publications of the University in return. 

Die Naturhistoriche Verein, Hanover, with publications. 

Geo. Davidson, U. S. Coast Survey. 

Gesellscbaft der Wissenschaften zu Gottingen, with pablications. 

Thomas A. Scott, Phila. 

B. Dyer, S. Abington, Mass. 

D. E. Macpherson, conveying information of the death of Sir Darid Brewfter, 
Feb. 10, 1868. 

From Neuwied, conveying information of the death of Prinien Maximillian 
Eu Wied. 

March. — Geological Museum, of Calcutta, India ; 

Museum at Bergen, Norway ; 

Essex Institute and Die naturforschende Gesellscbaft. severally acknowledg- 
ing receipt of Proceedings. 

Fniversitatis Caroline Lundensis Rector. 

Prof. Joseph Henry, Smithsonian Institution. 

Chicago Academy of Natural Sciences, with transactions. 

Canadian Sec. of State, with Report of the Progress of Canadian Geologi- 
cal Survey, from 1863 to I8b6. 

K. K. Zool. botan., Gessellschaft, with donations to the Library. 

Edward L. Bertboud, Golden City, Colorado, acknowledging receipt of 
diploma. 

April. — Rector de la Universidad de Chil6. 

L. S. Ward, Treas. Foreign Missions, New York. 

U. H. Jessup, Montrose, Pa. 

R. Odinet, Agent of Havre, Boston and Philadelphia Steamship Company. 

E. B. Gary, Ann Arbor, Mich. 

G. Schwartz, Vienna, acknowledging election as correspondent. 
H. B. Wetzell, Phlla. 

Samuel Jeanes, resignation of membership. 

Naturkunde Gescllschaft in Wurttcmburg, acknowledging receipt of Pro- 
ceedings. 

Naturwissenschaftiiche Verein zu Bremen ; 

Acad<^mie Royale de Bt*l^i<{ue ; 

Akademie der Wissenschaften, severally sending publications. 

May. — Prof. Joseph Henry. 

J. S. Wilson, Geological Museum, Gtn. Land Office. 
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J. F. Williams, Sec. Minnesota Hist. Society. 

Boston Society of Nat. History, acknowledging receipt of Proceedings and 
Journal and accompanied by publications in return. 

Zoolog. Museum in Vienna, asking that deficiencies in Academy publications 
may be supplied. 

M. Sumichrast Orizaba. 

Jas. M. Fisher, Pittsburg, Pa. 

8. A. Briggs, Chicago, 111. 

William Pepper, M. D., Phila. 

Jas. Orton, Rochester, N. Y. 

June. — John Henry Gurney, Deronshire, acknowledging election as Corres- 
ponding member. 

A. Ten Brock, Librarian of the University of Michigan ; 

Warren k Co., Liverpool Steamship Office ; 

Antonio de Lecerda, Bahia ; 

Alexander Schyanoff, Kiew ; 

Lyceum of Natural Hist, of New York, each acknowledg^g receipt of Pro- 
ceedings. 

Naturforschende Qesellschaft in Dantzig, acknowledging receipts ^of Pro- 
ceedings, and presenting publications in return. 

La Fondation Teyler ^ Harlem, presenting publication. 

Jtdy. — Wharton Barker, acknowledging election. 
Essex Institute, acknowledging receipt of Proceedings. 
Prof. Joseph Henry, Smithsonian Inst 
A. R. Ropssler, Washington, Gen. Land Office. 
G. W. Coan, Oroomiah, Persia. 

Franz Baumgartner, announcing the death of Andreas Freiherrn yon Baum- 
gartner. 
Real Observatoire de Madrid, with donation for Library. 

August. — Royal Geog. Soc. London, sending 37th vol. of Journal. 

D. G. Brinton, acknowledging election. 

Academic Royale de Belgique, acknowledging receipt of Proceedings. 

Nat. Hist. Society of Northumberland, announcing the sending of Nat. Hist. 
Transactions, and asking for papers in return. 

Hungarian Academy of Science, acknowledging receipt of Proceedings and 
presenting books to the Library. 

British Museum ; 

Geological Society of London, each acknowledging receipt of Proceedings 
and Journal. 

Linnean Society acknowledging receipts of Jour, and Proceed. 

Prof. Joseph Henry. 

Edward C. fl. Day, Scarsdale, N. Y. 

James Orion, Rochester, N. Y. 

Dr. G. Radly, Tiflis. 

T. H. Turner, Fort Wallace, Kansas. 

Alexander Clot Bey, announcing the death of Monsieur Antoine BarthMemy 
Clot Bey. 

September. — Leeds Philosophical and Literary Society ; 

Naturforschende Verein in Briinn ; 

Natural Hist. Society of Northumberland, each acknowledging receipt of 
Proceedings. 

American Pharmaceutical Association, acknowledging receipt of invitation 
to visit Museum of the Academy. 

W. W. Keen, M. D., Phila. 

J. A. Allen, Springfield, Mass. 

James Orton, Rochester, N. Y. 

October. — Smithsonian Institution, acknowledging receipt of Proceedings. 
Essex Institute, acknowledging receipt of Proceedings. 
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E. C. BoUes, asking for copies of Joarnal. 
Jas. OrtoD. 
Mahloo Carver. 

John S. Hart, of Trenton Normal School, asking privilege of asing the 
Maseum 

Prof. C. Root, of Hamilton College, acknowledging election. 

November. — Jas. D. Dana. 

A. R. Roessler, Geo. Land Office. 

Thomas Barneti, with casts for the If osenm. 

Augustus Fendler, acknowledging election. 

John Akhurst. 

December. — Die Oesellschaft der Wissenschaften, acknowledging receipt of 
Proceedings and presenting publications. 

Schwetzerische Oesellschaft and Naturforschende Gesellschaft, each 
acknowledging receipt of Proceedings and presenting publications in return. 

Die Senckenbergische Naturforschende GesellschaA, presenting publicatioDS. 

Wm. T. Brigham, Boston. 

Prof. O. W. Holmes, Boston. 

Whole number of letters received 98. 
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(For donations to Conchological cabinet, see Report of Conserrator of Con- 
chological Section.) 

Adams, C. B. May 5th. Celestus impressus, Jamaica. 

Adams, J. Jmiy 1th, Coral. 

Allen, Dr. H. Jnty 1th. Astacus from Ockoganey River. 

Beadle, Rev. E R. Nov. 3d. Gigantic crystal of Felspar fh>m Newcastle Co., 
Del. ; eight specimens of Numutitic limestone from Northern Syria ; block 
of permian limestone from Junction City. 

Borda, E. March lOth. Specimen of fruit. 

Bourqain, F. Julff llh. Dryoptenis, Polypodium. 

Bradner, Dr. N. Roc. Dec. \tt. Large specimen of Shell Rock from th^ ittH 
of Florida, 

Brevoort, J. C. Nov. 3d. Loxopholis rugiceps, Cope, from New Grenada. 

Brinion, Dr. D. G. Xov. 3d. Queen Termite from Cape Palmas, Africa. 

Bryan, O. N. May hth. Skulls of two species of Lepidosteus. 

Burk, I. and E. Diffenbach. Jan. 2Ut, A collection of 53 plants of PennsyU 
vttnia and New Jersey. 

Claghorn, Jas. H. Sov. 3d, Stalactite fron Cave of Addelsburg, Austria. 

Clay. Jos. A. Jan. 21*/. A serpent from Peru. 

Coi>e, E. D. Jan. 1th. One reptile from Brazil, 45 specimens, 9 species of 
fishes from Concstoga River; 164 specimens, 1.^ species from Roanoke 
River: 151 specimens, 34 species from James River, Va. ; 644 specimens, 
2G species from Kanawha River, Va. ; 460 specimens, 33 species from Hoi* 
ston River. Jan. 14/A. A collection of upwards of 1000 specimens, 40 
species of teeth of sharks and other fishes from the mioccne of Charles Co., 
Md. Jan. 2\9t. Fire species of fishes from Potomac River, 10 species 
from Wabash River, and 9 species of reptiles from Rocky llouniains. 
Ffh. 4fh. Seven species of skins of fishes, many specimens from Browns 
Mills, N. J.; small collection of subcarboniferous fossils from west side 
of Saltville, and from Walker's Mt., Smith Co., Va. ; small collectioa of 
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coal plants and specimens of coal from carboniferous formation of Rich- 
mond, Va. ; skins of Arvicola pinetorum, A. Pennsylvanica, Scalops Cana- 
densis, Jaculus Hudsonius and Blarina Carolinensis, from Charles Co., 
Md. March 3d. Eighteen species of Reptiles, one Crustacean, one Insect, 
from Central America. March lOth, Large serpent from Vera Paz, C. A., 
and a small collection of mammals and birds in alcohol from Giles Co., 
Va. May 5th. Specimens of Neotoma Floridana, Austinville, Wythe Co., 
Va. ; Heterodon from Saltville, Va. ; Celestus striatus, Jamaica ; and a 
snake from Central America. May I9th. Nineteen jars of fishes, from 
Kansas ^ skull of Globiocephalus melas, from New Jersey. June 2d. A 
collection of fossil Unionidae, from the green sand of New Jersey ; numer- 
ous remains of Lelaps aquilungus, from the green sand of Barnsboro', 
Gloucester Co., N. J. ; femur of Hadrosaurus Foulkii, from the same lo- 
cality. June 23d. Megaptera pusilla, Cope, from the miocene, Charles 
Co., Md. ; Ixacanthus velox. Cope, from same locality. July Ith. Skele* 
ton of Aspidonectes spinifer, from Alleghany River, Pa. ; a iSkate from 
Syria. July 2lst. Five mammal skins; a red squirrel; Jacare puncta- 
tula ; twenty-two jars of reptiles, fishes, &c., from Magdalena River, New 
Grenada. Sept. Ut. A collection of mammals and reptiles in ten jars, 
from Bahia, Brazil ; six bird skins from St. Bartholomew, W.I. Sept. Ibth. 
Fourteen jars of reptiles, containing fourteen species from various locali- 
ties. Nov. 3d. Collection of remains of sixteen species of extinct Cetacea 
from the miocene of Charles Co., Md. ; mounted skeleton of Palumedea 
cornuta ; a collection of forty species of reptiles of the Orton Expedition 
to Equador ; a collection of reptiles from Brazil and Central America. 
Nov. loth. Crocodilus Americanus from Cuba. (See Welsh.) 

Corse, Dr. J. M. Dec. Ut. Four skulls and casts of faces of noted murderers; 
numerous jars of embryo sheep of various ages, parasitic animals, fine in- 
jections for microscopic observation, and various specimens in compara- 
tive anatomy ; skull of a Flat-head Indian ; two skulls from an Indian 
mound near Rock Island, 111. ; skeleton of an Ea^le ; specimens of copper 
ore. 

Craven, Joseph H. July 1th. Beautiful specimen of Euplectella. 

Crosby, Peirce. Aug. Ath. Specimen of Fruit from Para, Brazil. 

Davidson, Geo. Jan. 1th. Five specimens of the male and female skeleton of 
the Sea Otter, from Alaska. March 3d. Fifteen specimens of Fishes, 3 
Echinoderms and 2 Crustacea from Alaska. 

Davidson, Thos. and George. Auy. ^th. Large and valuable collection of 
Fishes from Santa Cruz, West Indies. 

Davis, Ed w. July 2l8t. Pair of antlers. 

Day, Edw. Sept. Ut. A collection of Reptiles in five jars, from Equador. 

Diefifenbaugh, E. See Burk. 

Draper, E. Jan. l^th. Fine specimen of Pyrites with Blende from Mexico, 
and specimens of Quartz with Chalybite. 

Eddy, Rev. E. B. May bth. A collection of fossils, consisting of a large coral 
and 16 brachiopods. 

Ellis, J. B. March 3d. Specimen of Tuckahoe, from Newfield, N. J. 

Engelmann, G. April 2\8t. Herbarium Juncorum Boreali Americanoru 
Normale ed. G. Engelmann. St. Louis, 1868. 

Gabb, Wm. M. Jan. 1th. Forty-five specimens, thirteen species of Reptiles 
from California. Jan. \Mh. Skin of Taxidea Berlanderi, from Central 
Nevada ; four species of Serpents from Lower California ; two specimens 
of a Myriapod and nest of a Mygale from Calitornia. Jan, 2Ut. Two bats 
from Pigeon Springs, a small Rodent from Western Nevada, and a Crota- 
phytus from same locality ; skull of a hare ; skins of four species of snakes 
fn^m Lower California. Feb. 4th. Two specimens of Onychoteuthis fusi- 
formis, Gabb, from ^iociety Islands ; five species of Echinoderms from 
California ; two species of Crustaceans from St. Barbara, Cal. ; Hyalonema 
Sieboldii from Japan. May bth. Eutaenia vagrans from Nevada. Oct. 
I3th An Agouti from Panama. Oct, 20th, Two specimens of fossil 
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fishes from Hillsborough, N. B. Nov. 3d, Collection of OrAptolitet, nioe 
species, from Hudson Rirer group, two miles below Albanj, N. Y. Ifov. 
lOth. A small collection of remains of fishes from the creuceous forma- 
tion of California. I)ee. Ut, A large collection of fossils, consisting of 
about 500 species and 3000 specimens, belonging to the triassic, cretaceous 
and tertiary formations of California, Nerada and Oregon, deposited. 

Genth, Dr. F. A. Aug. 4M. Specimens of Glausilia Brannii, Cbarpentier, 
from Weinheim, Hesse Darmstadt ; ear-bone of Whale (torn Onlf of Cali- 
fornia. 

Gibbon, Gen. John, through Dr. Wilcox. Aug, \2th, Baculite from near Fort 
Sanders, Dakota. 

Gibbons, Dr. W. P , through Dr. Bridges. Jan. tth, A collection of one hun- 
dred and seventeen California plants. 

Goldsmith, E. Oct. 20th. Bole from South Amboj. 

Greer, Col. Jas., through Dr. Ruschenberger. Ihe. \tt. Five Deronian fossils 
from Columbus, Ohio ; 26 Lower Silurian fossils fh>m DajtoUfOhio; frag- 
ment of wood from Drift from Dajton, Ohio ; fossil Coral from near same 
locality. 

Grout, Kev. A. Jan. 2Ut. Ten species of Invertebrates and one Vertebrate, 
from Tulu Land, S. Africa. 

Guillou, C. Juiy 7th. A small miscellaneous collection of Minerals. Julg 
14M. Fine Testudo gcometrica, from Madag^car. 

Hall, Geo. W. March 3d, Mastodon tooth ftrom Illinois. 

Hassler, Dr. F. A. Dec. 22d. Celestine from Sicilj ; one Coal, two Hematites 
from Bibb Co., Ala. ; Hematite from Missouri ; Mica from Philadelphia, and 
nine specimens of Coal Fossils from Rhode Island and Mauch Chunk, Pa. 

Hajden, Dr. F. V. April 2lat. Lignite from Colorado, a number of Ostrea 
subtrigonalis, and an Inoceramus from Colorado. 

Hayes, Dr. I. 1. July 1th, Two skulls of Walrus and two of Bsquimaux 
Dogs. 

Hoopes, B A. Oct, I3th, Fine large crysuUized Calcite from Cumberland, 
England. 

Horn, Dr. Geo. H. Jan. 1th. Three species of Reptiles from Aritona. Fe6. 
4(h. Fresh-water Sponge, near Susanville, Honey Lake Valley, Cat. ; tin 
ore from Temescal, Cal. April 2Ut, Pisidium from Fort Tejon, Cal. 

Hornet's nest. Jan. Ith. 

Hunt. Rev. \V. E. /iov. 3d. Fragment of Ancient Pottery and Human Bones, 
with the greater portion of a Scull from Coshocton, Ohio* 

Jeanes, J(h. July 1th. Skeleton of Jackal, from Syria. 

Jndson, I)r O. A. Jan. 2\Mt. A small collection of Fossils from Pike Co., Pa.« 
and the fossil rib of a Cetacean from Virginia. 

Kokler, \Vm. Dec. \Mt. Four Fossils from Hannover, Germany. 

Lambert, J. June 23d. A large Spider from Montgomery Co., Pa. 

Lam born. R. H. Nov. 3d, Two obscure Fossils from Huronian Slate, St. 
Louis K., Min. 

Laverune, Felix. Or/. \3th. Three specimens of native Sulphur fh)m Nevis, 
W. I. 

Lea, I. />"<•. 1*/. Scull of the Mississippi Snapper. (See Welsh.^ 

LeC'onte, I>r. J. L. Jan. XAth. A Serpent, Spider, Cicada, two Myriapods, and 
a Lisiir<i from Fort Oaig, N. .M. April 2U/. A collection of Fossil 
Teniarv and Cretaceous Plants, (recently described by .Mr. Lesquereux) 
from Colorado, New Mexico and Kansas, an Inoceramus from Colorado. 
M'ttf VJfh. A collection of upwards of 6000 species of exotic Coleopt*ra 
belon^in^ to the late Dr. Zimmerman. Presented by Dr. J. L. I/eConie, 
Dr. E J . Lewis, Dr. Geo. H. Horn, Dr. F. W. Lewis, Isaac Lea, S. S. Halde- 
man and E. Draper 

Leidy. Dr. So'i. June 2d. Sti^^mariie and other coal plants, six species. 

Lewis. Dr. K. J. Jun. 1th. Portion of the Jaw of a Fish. March Mth. One 
NyciaU Acadica, 2 Cardinalis Virgiuianus, Sialia Wilsonii. Picus Pube4> 



DONATIONS TO MUSEUM. 399 

cens, from Harford Co., Md. Oct. \3lh. Large collection of Nests and 
Eggs Of Birds, from Harford Co., Md. 
Lincecum, Dr. G. Jan, 1th. One hundred and four specimens, fourteen 

species of Reptiles from Texas. 
Lyman, B. S. Nov, 3d. Asphaltum from Trinidad and Matanzas, Cuba; 

crystals of Smoky Quartz, from Mt. 8t. Gothard, Sd. 
Matthews, C. W. May bth. Sigillaria from Lawrence Co., Ala. 
Meehan, Thos. Jan. Ith. Two fossil remains of Fishes, Amphidectes Gladi- 
olus, Cope, and Polygryphus prehensilis, Cope ; from Sandusky, Ohio. 
Moss, Theo. F. March 24th. Crystallized Titanium, from Scotland. 
Parker, H. R. April I4lh. A large Devonian Fossil from Oil Creek, Venango 

Co., Pa. 
Peale, Charles W. June 23d. Calamite from Sbamokin, Cumberland Co. 
Pennock, Homer. July 1th. Five fortification Agates, deposited. 
Philips, Moro. June 2d. Three specimens of Ossite from Sombrera, W. L, 

and a specimen of the same from Ashley River, S. C. 
Powell, Saml. Sept 1st. A miscellaneous collection of Marine Animals, con- 
sisting of Fishes, Mollusks, Echinoderms, Crustaceans, &c., from Newport, 
R. L 
Raborg, Wm. Nov. 3d. Chrysothrix Sciureus, from Amazon River. 
Rand, Theo. D. March 3d, Stilbite from Flat Rock Tnnnel. March lOth. 

Graphic Granite and Muscovite with Magnetic Iron. 
Randall, F. A. Sept. 1st. Two jars of Reptiles from Warren Co., Pa. Oct. 

2Qth. A small collection of Palaeozoic Fossils. 
Rice, John. See Welsh. 
Rothrock, Dr. J. T. March \1th. A small collection, chiefly of Devonian 

Fossils, from MiflSin, Alleghany and Centre Co's, Pa. 
Salt Works, Washington Co., Va. Feb. 4M. Tusk, molar tooth and epiph- 
ysis of humerus of Mastodon and ramus of lower jaw of a Bison. 
Sergeant, J. D. Oct. \3th. Nest of the Baltimore Oriole, made exclusively of 

wool and horse-hair, from Western Pennsylvania. 
Siebold, Prof. Von. May \9th. Teeth of seven species of Cyprinidae, with 

many varieties of specimens. 
Skin of an Eel, which weighed 9J lbs., and was caught in Hunter's Lake, Sul- 
livan Co., Pa. 
Smith, T. Guilford. March 24th. Five specimens of Gold Ores from Colo- 
rado. 
Smithsonian Inst. May 5/A. Eight species of Amblystoma. Aug. I2th. 
Anodonta Yonkanensis, Lea. June 2d. Twenty species of Reptiles from 
Guayaquil, Quito and Upper Amazon. 
Snell, P. A. March lOth. Mass of calcareous Tufa from Utica, III. 
Snyder, W. B. May I9lh, Indian Skeleton, &c., from a mound at Bellevue, 

Nebraska. 
Struthers, Wm. Oct. I3th. Conglomerate from the red sandstone of Port- 
land, Con. 
Sumichrist, F. Jan. 1th. Eighty-six specimens, nine species of Fishes from 

Mexico. 
Turner, Dr. Theo. H. Dee. \5th. A collection of fossil remains of a huge 
Saurian, comprising the greater part of the skeleton, described by Prof. 
Cope under the name of Elasmosaurus, from about 15 miles of Fort Wal- 
lace, Kansas. 
Two fossil Fishes from Solenhofen Slate. 

Tyson, Saml. Oct. 20th. Three specimens of Wavellite from Chester Co. 
Ulex, Geo. J. May Idth. Specimen of Struvite from Hamburg. 
United States Sanitary Commission. Dee. I5th, A set of instruments con- 
sisting of an Andrometer, Spirometer, Dynamometer, Facial- Angle In- 
strument and Callipers, for Anthropological measurements. 
Vaux, Wm. S. March 3d, Fine specimen of Phlogopite, Rossie, St. Liw- 
rence Co., N. Y. March 24th, Skull of Chelone Mydas. July 1th. Skel- 

27 
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eton of Fox from Syria. Oct %tk. Very fine specimen of Tetrmhtdrile, 

coated witli Pyrites from Liskeard, Cornwall. (Sec Welih.) 
Walton, Jos. May 5M. Two tertiary fossil Shells from Aqoia Creek, Va 

Acantbarchus promotis from New Jersey. Sept. Xtt^ A SUarian Fossil 

from the Catskill Mts. 
Welsh, Saml. and John. Dec. 21d, A portion of the Poirrier Collection of 

Remains of Mammals Birds and Fishes from the Miocene, Pliocene and 

Post-Pliocene formations of the Valley of the Loire, France. Purchased 

at a cost of $700.00, and presented by Messrs. Samuel and John Welsh, 

Isaac Lea, Wm. S. Vaux, Wm. P. W'ilsUch and John Rice. Obtained 

through Prof. E. D. Cope. 
Westcott, Chas. S. Dec. Ut. Mounted specimen of a Goshawk, Astor palum- 

barius, from Monroe Co., Pa. 
Wheelock, L. P. Feb. 4th. A collection of 58 specimens of fossils, consisting 

of remains of Fishes, MoUusks and Corals, from the comlferous limestone 

near Sandusky, Ohio. 
Willis, J. R. Jan. \4th. A collection of Coal Fossils, Minerals, Shells and 

CrusUceans from Nova Scotia. Jan. 2\9t. Eight species of Fishes from 

Nova Scotia; six Invertebrates from same locality. 
Wilstach, W. P. See Welsh. 
Wood, Dr. H. C. May 5th. A collection of 19 bottles (conUining numerous 

specimens) of as many species of Pbalangidas. 
Wood, Wm. S. Oct. I3th. Young of Cyanura crisUta, Picus pubescens and 

Melospiza melodia, from New Jersey. 
Wright, Jas. A. March 17M. A complete articulated skeleton of the Irish 

Elk, (Cervus Ilibernicus) together with the skull and ^fore part of the 

other bones of another skeleton. 
Varnal, H. June 23. Deer from near Kane, McKean Co., Pa. 
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JOURNALS AND PERIODICALS. 

NORWAY. 

Christiana. Det Kongelige Norske Fredericks Univereitets, Aarsberetning for 

Aarct 18(>«— 1H67. From the University. 
Forhandlingar i Videnskabs-Selskabet i Christiania. Aars 1865 and 1866. 

1866 — 1867. From the Society. 
Throndhjem. Det K. Norske Videnskabers-Selskabs Skrifter det 19de Aarhun- 

drede. 5te Bands, Iste Ueft, 1865. Also from 2 Band, Iste Ueft, to 4de 

Band, Iste Ueft, 1824—1846. From the Society. 

DENMARK. 

Kjobcnhavn. Oversigt over det Kongelije Danskc Videnskabemes Seiskabf. 
1866, No. 7 ; 1867, Nos. 4 and 5. From the Society. 
M^moires de la Soci<'*t6 Royale des Antiquaircs du Nord, 1850 — 1860. 1861, 

1866. From the Society. 

Tillaeg til Aarbger for Nordisk Oldkyndighed og Historie, aargang 1866 

1867. From the same. 

Det Kongelige Danske Videnskabemes Selskabs Skrif\er, Sjette Bind, and 
Femie Raekke, Sjvende Bind, 1867. From the Society. 
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RUSSIA. 

Dorpat. Sltzungsberichte derKaturforschendenGesellschaft zu Dorpat in den 
Jahren 1853 — 1863. From the Society. 
Archiy fiir die Naturkunde Liv-Ehst und Eurlands. Herausgegeben von 
der Dorpater Naturforscher Gesellschaft. Erste Serie. 3er Band, 3e and 
4e Lief. ; 4er Band, le Lief., zweite Serie. Biologrsche Naturkunde, 6er 
Band, le und 2e Lief., 7er Band, le Lief., 1862—1867. From the Society. 

Moscou. Bulletin de la Soci^t^ Imp^riale des Naturalistes de Moscou, 1867, 
No8. I — IV. From the Society. 

Riga. Correspondenzblatt des Naturforscher Yereins zu Riga, 16er Jahrg, 
1867. From the Society. 

St. Petersburg. Bulletin de I'Academie Imperiale des Sciences de St. Peters- 
burg. Nos. 2 — 5, 1868. From the Society. 
Memoires de I'Academie Imp4riale des Sciences des St. Petersburg. Vile 
Serie, Tome XI. Nos. 9—18, 1868. From the Society. 

HOLLAND. 

Amsterdam. Jaarboek yan de Eoninklijke Akademie yan Wetenschappen 

1866. From the Society. 

Verslagen en Mededeelingen der K. Academie yan Wetenschappen. Afdee- 
ling Letterkunde. Tiende Deel, 1866. From the Society. 

Processen-Verbaal yan der Gewone Vergaderingen der Koninklijke Akade- 
mie van Wetenschappen. 1866-7. From the Academy. 

Rapport fait a I'Academie Royale des Sciences des Pays-Bas, section Phy- 
sique. 1868. From the Academy. 
Harlem. Archives du Mus^e Teyler. Vol. 1, Fasc. 1, 2 and 3me, 1868. From 
the Museum. 

Archives Neerlandaises des Sciences Exactes et Naturelles ; published by 
the Dutch Society of Sciences. Vol. 2, Parts 3, 4 and 5. La Haye, 1867. 
From the Society, 

GERMANY. 

Altenburg. Mittheilungen aus dem Osterlande ; published by the Gewerbe 

Vereine, Naturforschenden Gesellschaft and the Bienen wirthschaftlichen 

Vereine of Altenburg. Vol. XVIII, Parts 1 and 2, 1867. From the So- 

cieties. 

Mittheilungen aus dem Osterlande, gemeinschaftlich herausgegeben von 

■ Kunst und Handwerks- Vereine, von der Naturforschenden Gesellschaft 

und vora Landwirthschaftlichen Vereine zu Altenburg. Vols. 1 — 13. 

1837—1857. From the Society. 

Augsburg. Neunzehnter Bericht des Naturhistorischen Verelns in Augsburg, 

1867. From the Society. 

Berlin. Archiv fiir Naturgeschichte. Herausgegeben von Dr. F. H. Troschel. 

32er Jahrg, 6es Heft, to 34er Jahrg, les Heft. From the Editor. 
Zeitschrift fiir die Gesammten Naturwissenschaften. Herausgegeben von 

dem Naturw. Vereine fiir Sachsen und Thuringen in Halle. 29er, 30er 

und 3ler Banden. From the Society. 
Zeitschrift der Deutschen geologischen Gesellschaft. XIX Band, 2 Heft, 

to XX Band, 2 Heft. From the Society. 
Physikalische Abhandlungen der K. Akademie derWissenschaflen zu Ber- 
lin aus dem Jahre 1866. Mathematische Abhandlungen aus dem Jahre 

1866—1867, From the Society. 
Monatsbericht der K. P. Akademie der Wissenschaften zu Berlin. Aug. 

1867, to Juli, 1868. From the Society. 
Sitzungs-Berichte der Gesellschaft Naturforschender Freuude zu Berlin im 

Jahre 1866—1867. From the Society. 
Wochenschrift des Vereines zur Befbrderung des Gartenbaues in den Konigl. 

Preussischen Staaten fur Gartnerei und Pflanzenkunde. Nos. 26 — ^2, 

1867; Nos. 1—28, 1868. From the Society. 
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Berliner Entomologische Zeitschrifl. Heransgegeben ron dem Bntomola- 

gischen Vereine in Berlin. Her Jahrg, 1867, 3es and 4tB Vierteljahr- 

shefl, nnd 12er Jahrg, leg ond 2es Vierteljahrsheft. From the Society. 
Bonn, Verhandlungen desNaturhistorischen Vereines der preuasischen Rhein- 

lande und Westphalens. 24er Jahrg, Itte und 2te Uaffte, 1867. From 

the Society. 
Braunschweig. Archir fur Anthropologic. 2er Band, 3ei Heft; 3er Band, les 

and 2es Heft. From the Library Fund. 
Bremen. Abhandlungcn herausgegeben Tom NaturwiMenshaAlicben Vereine 

zu Bremen. 1 Bd., Ill Heft, 1868. From the Society. 
Brunu. Verhandlungen des Naturforschenden Vereines in Bmnn. Vol. 5, 

18G6, 1867. From the Society. 
Budan. A Magyar Tudom. Akademia Eokonyrei. 1835 — 1862. 8 YoU., 4to. 

From the Royal Hungarian Academy of Science. 
Cassel. Journal fiir Ornitbologie. Herausgegeben ron Dr. Jean Cabanii. 

Heft V and VI, XV Jahrg., and Heft I— III, 16 Jahrg., 1867. From the 

Wilson Fund. 
Malakozoologische Blatter. Herausgegeben ron Dr. Louis Pfeiffer. 15 

Band, 1—5 Bog, and pp. 145 to 224. From the Wilson Fnnd. 
Danzig. Schriften der Naturforschenden Gesellschaft in Dansig, 1868. From 

the Society. 
Darmstadt. Notizblatt des Yereines fur Erdkunde und Yerwandte Wiasen- 

Bchaften zu Darmstadt. Ill Folge, V Heft, 1866. From the Society. 
Dresden. Sitzungs-Berichte der Naturwissenschaftlichen Gesellschaft Isis in 

Dresden. Jahrgang 1867, Nos. 4 to 12 ; 1868, Nos. 1 — 6. Prom the So- 
ciety. 
Verhandlungen der Kaiserlichen Leopoldino-Carolinischen dentachea 

Akademie der Naturforscher. 33er Band, 1867. From the Society. 
Frankfurt-am-main. Der Zoologische Garten. YIII Jahrg. 1867, No. 7, to 

1868, No. 6. From the Editor. 
Abhandlungen, herausgegeben ron der Senckenbergeschen Naturforschen- 
den Gesellschaft. 6 Bandes, 3and 4 Heft. 1866-67. From the Society. 
Jahresbericht iiber die Verwaltung des Medicinalwesens. Herausgegeben 

von dem Aerztlichen Verein. VIII Jahrg., 1864 — 1867. From the So- 
ciety. 
Freiburg, I. B. Berichte nber die Verhandlungen der Naturforschenden Gesell- 
schaft zu Freiburg 1 B. Band IV, Heft V, 1867. From the Society. 
Gorlitz. Abhandlungen der Naturhistorischen Gesellschaft zu Gdrlitz. 13er 

Band, 1868. From the Society. 
Gotha. .Mittheilungen aus Justus Perthes Geographischer Anstalt. XI, 1867, 

to IX, 1808. Ergangsungshefl, Nos. 22 and 23. From the Library Fund, 
(tdttin^^en. Nnchrichten von der K. Gesellschaft der Wissenschaften nnd der 

Gi'org-Augusts-UniTersitat aus dem Jahre 1867. From the Society. 
Hannover. Funfzehnter, Sechszchnter und Siebenzehnter Jahresbericht der 

Naturhistorischen Gesellschaft zu Hannover, 1867. From the Society. 
Jena. Enlomologisches Archir. Herausgegeben von Dr Theo. Thon. Erster 

Hnnd, Erstes bis 4es Ueft. 2er Band, les Heft. 1827—1829. From the 

Librarv Fund. 
Kiel. Zoologisches Magazin. Herausgegeben von Dr. C. R. W. Wiedcman. 

Bund 1 and Band 2, Stuck 1. Kiel, 1817, and Altona, 1823. From the 

Library Fund. 
KOnig^bcrg. Schriften der K. Physicalish-Okonomischen Gesellschaft za 

Koui^ifberg. Oer Jahrgang, 1805, 1 and 2 Abth., 7erAbth., 1866, 1 and 

2 Abth. From the Society. 
Leipzig. Zi'itschritt fur Wissenschaftliche Zoologie, herausgegeben tob 

Carl T v. iSiebold und Albert KOlliker. 18i>r Band, les Uett to 3e8 Heft, 

1808. Namen Register ubcr Band, 1— XV, 1868. 
Archiv rur Anatomic, Physiologic und Wissenschaftliche Medecin. Her- 

aujigegeben von Drs. Reichert und Bois Reyuond. 1867, Heft 5, to 

1868, Uett 3. From the Library Fund. 
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Jenaische Zeitschrift fur Medecia und Naturwissenschaft herausgegeben 

von der Medicinisch-natorwissenschaftlichen Gesellschaft zu Jena. 3er 

Band, 4es Heft, 1867. From the Society, 
Berichte iiber die Verhandlungen der k. s. Gesellschaft der Wissenschaft- 

ten zu Leipzig; Mathematisch-Phjsische Glasse, 1866, Nos. IV and 

V, 1867, Nos. 1 and II, 1867. Prom the Society. 
Des YIII Bandes der Abhandlungen der Math.-Phys.-Classe der k. s. 

Gesell. der Wissen. Nos. IV and V. Leipzig, 1867. From the Society. 
Linz. Sechsundzwanzigster Bericht uber das Museum Francisco-Carolinum. 

1866. From the Museum. 
Lund. Acta Universitatis Lundensis, 1865. Four parts, 1865 — 66. From the 

University. 
Mannheimer. Dreiunddreissigster Jahresbericht des Mannheimer Vereins fur 

Naturkunde, 1867. From the Society. 
Munich. Annalen der Eoniglichen Sternwarte bei Miinchen. Vols. XV and 

XVI, 1867. From the Society. 
Abhandlungen der Mathematisch Physikalischen Classe der K. B. Aka- 

demie der Wissenschaften. Zehnten Bandes, 1 ste Abth. Historischen 

Glasse. 9en Bandes, 3e Abth. 1866. From the Society. 
Sitzungsberichte der E. B. Akademie der Wissenschaften zu Miinchen. 

1866, II, Heft II, to 1867, II, Heft II. Miinchen 1866—67. From the 
Society. 

Neubrandenburg. Archiv des Vereins der Freunde der Naturgeschichte in 

Meklenburg. 21 Jahrg., 1868. From the Society. 

Offenbach, A. M. Achter Band des Offenbacher Vereins fiir Naturkunde uber 

seine Thatigkeit vom 31 Mai 1866, bis 12 Mai, 1867. From the Society. 

Pest. A. Magyar Tudomanyos Akademia Jegyzokonyvei. 1863 — 4 — 5. From 

the Royal Hungarian Academy of Science. 

Magyar Akademiai Ertesito. 1859 — 1865. From the Royal Hungarian 

Academy of Science. 
Mathematikai es Termeszettudomanyi Koslemenyek yonatkozolag v hazai 
viskonyokra I, II, III, Eotet, 1861 — 5. From the Royal Hungarian 
Academy of Science. 
M. Tudom. Akademiai Almanach 1864 — 5 — 6. From the Royal Hun- 
garian Academy of Science. 
Prag. Sitzungsberichte der K. B. Gesellschaft der Wissenschaften in Prag 

1867. Jan. — Dec. From the Society. 

Abhandlungen der E. B. Gesellschaft der Wissenschaften vom Jahre 

1867, 6ste Folge ler Band, 1868. From the Society. 
Regensburg. Gorrespondenz-BIatt des Zool.-Mineralogischen Vereins in Re- 

gensburg. 21st year. Verzeichniss der Sammlungen des Zool. Mineral. 

Vereins in Regensburg, 1867. Both from the Society. 
Flora Oder allgemeine botanische Zeitung. Published by the Royal Bava- 
rian Botanical Society of Regensburg. New Series, vol. 25, 1867. From 

the Society. 
Stettin. Entomologische Zeitung. Herausgegeben von dem Entomologischen 

Vereine zu Stettin. 28er Jahrg., 1867. From the Society. 
Stuttgart. Neues Jahrbuch fur Mineralogie, Geologic und Palsontologie. 

Jahrg., 1867, 6es Heft, to 1858, 5es Heft. From the Editors. 
Jahrcshefte des Vereins fiir vaterlandische Naturkunde in Wurttemberg. 

23er Jahrg., 1867. From the Society. 
Wurttembergische Naturwissenschaftliche Jahresheft ; 24er Jahrg., les und 

2es Heft, 1868. From the Editors. 
Wien. Sitzungsberichte der E. Akademie der Wissenschaften. Mathematisch- 

Naturwissenschaftliche Glasse, 54er Band, V Heft, 1 and 2 Abth, 

to 56er Band, 5 Heft, 2e Abth. From the Society. 
Denkschriften der E. Akademie der Wissenschaften, Mathematisch 

Naturwissenschaftliche Glasse, 26er und 27er Banden, 1867. From the 

Society. 
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Jahrbach der K. K. Geologischen ReichsansUlt, Jahrg. 1867. 17 B^nd. 

Nob. 2 — 4; 1868, Nos. 1 — 2. From the Society. 
VerbandluDj^en der K. K. Zoologitch boUDischen Qeselltchaft in Wien. 

Jahrg. 1867. XVII Band. From the Society. 
VerbandlangeD der K. K. Geologischen ReichMnsUlt. 1667, Not. 10— 

13; 1868. No. 1. From the Society. 
Wiesbaden. JabrbUcher des Nassauiscben Vereins for Natarkande. 19ea and 

2ae8 Heft, 1864—1866. From the Society. 
Wurzburg. Verhandlangen der Pbysicalisch-lledicinischen QeselUchaft in 

Wurzburg. Neue Folge, 1 Band, 1 Heft, 1868. From the Society. 
Natarwissenscbaftlicbe ZeiUcbrift, Herautgegeben ron der Pbysikalitcb- 

Mediciniscben GeselUcbafl. 6er Band, IV Heft, 1866^67. From the 

Society. 

SWITZERLAND. 

Basel. Verhandlungen der Naturforscbenden GeselUcbaft in Baael. ier Theil, 

4e8 Heft, 1867. From the Society. 
Bern. Mittbeilungen der Naturforscbenden GeselUcbafl in Bern am dem 

Jabren., 1856—1667. 1656— 1858. From the Society. 
Geneva. Actes de laSoci6t4 Helr^tique des Sciences Natarelles, 1641-43-46- 

52-53-61. From the Society. 
Bulletin de la Soci^t^ Ornitbolog^que Suisse. Tome 1, 2e Partie, and 

Tome 2, Ire Partie, 1866. From the Society. 
Bibliotheque Universelle et Revue Suisse. Archives des Sciences Physi- 
ques et Naturelles. Nouvelle P^riode. Tome 30me, No. 119, to Tome 

33, No 130, 1867. From the Editors. 
Lausanne. Bulletin de la Soci6t^ Vaudoise des Sciences Natarelles. Vol. 

IX, Nos. 51 and 58, 1868. From the Society. 
Neucbatel. Bulletin de la Soci^t^ des Sciences Natarelles de Neacbatel. VII, 

part 3, 1867. From the Society. 
St. Gftllen. Bericbt uber die Tb&tigkeit der St. Galliscben, Natarwissenicbaft- 

licben Gesellscbaft w&brend des Vereinsjahres, 1866-67. 1867. From 

the Society. 
Zurich. Verhandlungun der Scbweizeriacben Naturforscben. Gesellscbaft bei 
_ ibrer Versamnilung zu Zurich, 1841-42. 1846-51; 1854, 1856 — 18.^8. 

18GI— 1864, 1867. From the Society. 

BELGIUM. 

Bruxelles. Annales Meteorologiques de TObservatoire Royale de Bmxelles, 
Par A. Quetelet. Ire Annee, 1867. From the Observatory. 

Annuaire de TAcademie Royale des Sciences, des Lettres, et des Beaux- 
Arts de Helgique, 1868. 34 me Ann^e. From the Academy. 

Bulletins de I'Academie Royale des Sciences, des Lettres et des Beaux- 
Arts de Belgique. 36me Annee, 2me Ser., T. XXIV, 1867. From the 
Academy. 

Memoires Couronn<^s et Autres Memoires publies par TAcademte Royale 
des Sciences, &c., de Belgiques. Collection in 8vo. Tomes 19 and 20. 
Quarto, Tume 33, 1868. From the Society. 
Louvain. Annuaire de ITniversit^ Catholique de Louvain, 1866. 32e Ann^e. 

From the Society. 
Mons. .Memoires et Publications de la Soci^t^ des Sciences des Arts et des 
Lettres du Ilainaut. Mons 1868, III Serie, Tome 2eme. From the 
Society. 

FRANCE. 

Augers. Memoires de la Soci^K^ Imp^riale d' Agriculture, Sciences et Arts d' 
Angers. New Series, 18G7. Parts 3 and 4. From the Society. 
Memoires de la Soci^te Academiquc de Maine et Loire, 19me and 20me 
Vols., 1866. From the Society. 
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Bordeaux. Memoires de la Soci^t^ des Sciences Phjsiques et Naturelles de 

Bordeaux. Tome Y, Paris 1867, 2e et 3e Cahier et Extraits des 

Frocks- Verbaux. Prom the Society. 
Caen. Memoires de I'Acaddmie Imp^riale des Sciences, Arts et Belles Lettres 

de Caen, 1868. From the Society. 
Lyon. Memoires de 1' Academic Imperiale des Sciences, Belles-Lettres et Arts 

de Lyon. Classe des Sciences. Tome 16me. From the Society. 
Orleans. Memoires de la Soci4t6 d' Agriculture, Sciences, Belles-Lettres et 

Arts d'Orleans. Second S^rie. Tome XI, No. 2, to 1868, Part I. From 

the Society. 
Paris. Bulletin Mensuel de la Soci^t^ Imperiale Zoologique d'Acclimatation. 

2me S6rie, Tome IV, No. 12, to Tome V, No. 10. From the Society. 
Revue et Magasin de Zoologie pure et appliqu^e Par M. F. E. Guerin- 

M6neville. 1867, No. 12, to 1868, No. 7 and Nos. 9—11. From the 

Editor. 
Annales des Mines. 6me S4rie, Tome XI, 2e Livr, XIII, and 3re Livr. 

From the Minister of Public Works, France. 
Memoires de la Soci^t^ Nationale et Central d'Agriculture. Annees 1848 to 

1865. Twenty-fire volumes, 8vo. From the Society. 
Bulletin des Seances de la Soci^te Imperiale et Centrale d'Agriculture de 

France. Eleven volumes, 8vo 1856 — 1868. From the Society. 
Journal de Conchyliologie. 3e Serie, Tome VIII, Nos. 1 — 3, 1868. From 

the Editors. 
Nouvelles Archives du Museum d'Histoire Naturelle de Paris. 2me Fasc, 

Tome 4 me, 1868. From the Library Fund. 
Actes de I'Acad^mie Imperiale des Sciences, Belles-Lettres et Arts de 

Bordeaux. 3e Serie, 29e Ann^e, 1867, 2me — 4me Trimestre, 1867. From 

the Society. 
Journal de TAnatomie et de la Phys. de I'Homme et des Animaux, public 

par M. Chas. Robin. Nos. 1 to 5, 1868. From the Wilson Fund. 
Memoires de TAcademie Imperiale des Sciences, Belles-Lettres et Arts de 

Lyons, Classe des Lettres. Tome 13me, 1866-68. From the Society. 
Annales de la Soci^t^ Linneenne de Lyon. Ann^e, 1867. Tome 15me, 

1868. From the Society. 
Annales de la Soci^t^ Entomologique de France. Tome 7me, 1 — 4 

Trimestre, 1868. From the Society. 
Annales des Sciences Naturelles. 5roe Serie, Botanique. From Tome VII, 

No. 3, to Tome VIII, No. 6. Zoologie, Tome VIII, Nos. 1—6. From the 

Library Fund. 

ITALY. 

Bologna. Rendiconto delle sessioni dell' Accademia delle Scienze dell Istituto 

di Bologna, Anno Accademico 1865 — 1867. From the Society. 
Memorie dell' Accademia delle Scienze dell Instituto di Bologna. Serie II. 

Tome V, Fasc. 3 and 4. Tome VI, Nos. 1—4, 1866-67. From the So- 
ciety. 
Catania. Atti dell' Accademia Gioenia di Scienze Naturali in Catania. Serie 

Terza, Tomo I. 1867. From the Society. 
Naples. Societa Reale di Napoli Rendiconto dell' Accademia delle Scienze, 

Fisiche e Mathematiche. Anno IV, Fasc. 4, to Anno VI, Fasc. 5. From 

the Society. 
Atti deir Accademia delle Scienze, Fisiche e Mathematiche. Vol. II, 1865. 

From the Society. 
Palermo. Giornale di Scienze Naturali ed Economiche 1867. Vol. Ill, Parts 

1 — 4. 1867. From the Royal Technical Institute, Palermo. 
Torino. Memorie delle Reale Accademia delle Scienze di Torino. Serie Sec- 

onda, Tomo XXIII. 1866. From the Society. 
Atti della R. Accademia delle Scienze di Torino. Vol. II, Disp. 4 — 7. 

1867. From the Society. 
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PORTUGAL. 

Lisboa. Journal de Sciencias, Mathematicas, Pbysicas e Natormei, pvblicado 
•ob as auspicios da Academia Real das Sciencias de Liaboa. Kama. I 
and II. 1866-67. From the Society. 

SPAIN. 

Madrid. Anuario del Real Obserratorio de Madrid. Anno YIII, 1868. From 
the Obserratory. 

GREAT BRITAIN AND IRELAND. 

Dublin. The Journal of the Royal Dublin Society. No. 36. 1867. From the 

Society. 
Edinburgh. Proceedings of the Royal Society of Edinburgh. Session 186^-67. 

Vol. VI, No. 71. From the Society. 
Transactions of the same. Vol. XXIV, Part 3, for the Session 1866-67. 

From the Society. 
Transactions of the BoUnical Society. Vol. IX, Part 1, 1867. From the 

Society. 
Proceedings of the Royal Physical Society. Sessions 1862 — 1865. From 

the Society. 
Glasgow. Transactions of the Geological Society of Glasgow. Vol. II, Part 

3, 1867. From the Society. 
Proceedings of the Philosophical Society of Glasgow. Vol. VI, Nos. 1, 3 

and 3. 1865—1867. From the Society. 
Leeds. Philosophical and Literary Society. The Annual Report for 1867-68. 

From the Society. 
Report of the Geological and Polytechnic Society of the West Riding of 

Yorkshire. 1867, 1868. From the Society. 
London. Proceedings of the Royal Society. Vol. XVI, Nos. 95 to 99. From 

the Society. 
Journal of the same. Vol. II, Part 5. 1868. From the Society. 
Transactions of the same. Vol. 157, Part 2. 1867. From the Society. 
Royal Horticultural Society's Proceedings. Vol. I, New Series, Nos. 9— 

11. From the Society. 
Quarterly Journal of Microscopical Science. New Series. Nos. 29 to 31. 

From the Library Fund. 
The Journal of the Royal Asiatic Society of Great Britain and Ireland. 

New Series. Vol. Ill, Part 1. 1867. From the Society. 
The Journal of Anatomy and Physiology. Second Series, Nos, 1 and 2. 

From the Library Fund. 
Journal of the Society of Arts and the Institutions in Union. Vol. XV. 

18G6-67. From the Society. 
The Journal of the Chemical Society. Oct., 1867, to Sept., 1868. From 

the Society. 
The Student and Intellectual Obsenrer. Nos. I to XI. From the Library 

Fund. 
Proceedings of the Scientific Meetings of the Zoological Society of London 

for the year 1867. Parts I! and III. 1868, Part I. From the Society. 
Transactions of the same. Vol. VI, Parts 4 — 7. From the Society. 
Proceedings of the Royal Institution of Great Britain. Vol. IV, Part 3, 

and Vol. V, Parts 1 to 4. From the Society. 
The Journal of the Linnean Society. Botany, Vol. IX, No. 40, Vol. X, 

Mos. 41—47. Zoology, Vol. X, Nos. 36 to 42. 1867-68. From the 

Society. 
The Transactions of the Linnean Society of London. Vol. XXVI, Part the 

FirMt. 1868. From the Society. 
The Journal of the Royal Geographical Society. Vol. 37. 1867. Prom 

the Society. 
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Proceedings of the same. Vol. XI, No. 3, to Vol. XII, No. 4. From the 

Society. 
The Annals and Magazine of Natural History. Vol. XX, No. llT, Third 

Series, to Vol. II, No. 11, Fourth Series. 1867. From the Library Fund. 
The London, Edinburgh and Dublin Philosophical Magazine and Journal 

of Science. Vol. 34, No. 229, to Vol. 36, No. 244. From the Library 

Fund. 
Notes and Queries. Aug., 1867, to Oct., 1868. From the Editor. 
Trubner's American and Oriental Literary Record. Nos. 31, 32, 34, 37 

and 39. Jan., 1868. From the Publishers. 
The Athenaeum Journal. Nos. 2093 to 2110, and 2119 to 2131. 1867-68. 

From the Library Fund. 
Journal of the Statistical Society of London, Vol. XXXI, Parts 2 and 3. 

From the Society. 
The Popular Science Review. Edited by Henry Lawson, M.D. Nos. 26 — 

29. From the Library Fund. 
The Ibis, a Quarterly Journal of Ornithology. New Series, Nos. 12 to 15. 

Edited by Alfred Newton, M.A. From the Library Fund. 
Publications of the Palaeontological Society. Vols. XIX— XXI. 1868. 

From the Wilson Fund. 
The Journal of Travel and Natural History. Vol. I, Nos. l— 4, 1868. From 

the Library Fund. 
The Quarterly Journal of the Geological Society. Vol. XXIII, Parts 4 and 

5; Vol. XXIV, Parts 1—3. Nov. 1, 1867. From the Society. 
New Castle upon Tyne. Transactions of the Tyneside Naturalists Field Club. 

Vol. I, Pts. 1—3, 5 ; Vol. II, Pt. 4 ; Vol. Ill, Pts. 1—4 ; Vol. IV, Pts. 1 

—4 ; Vol. V, Pt. 1 ; Vol. VI, Pt. 2. 1848—1864. From the Society. 
Natural History Transactions of Northumberland and Durham. Vols. I 

and II. From the Natural History Society, Northumberland. 

UNITED STATES. 

Boston. Bulletin of the Public Library of the City of Boston. No. 7, 1868. 
From the Trustees. 
Proceedings of the Boston Society of Natural History. From Vol. XI, 

p. 209, to Vol. XII, p. 80. From the Society. 
Memoirs read before the same. Vol. I, Pt. 3, 1868. From the Society. 
Condition and Doings of the same. May, 1868. From the Society. 
Annual of the same. 1868-69. I. From the Society. 
Buffalo. Thirty-second Annual Report of the Executive Committee of the 

Young Men's Association of Buffalo. 1868. From the Association. 
Cambridge. Proceedings of the American Academy of Arts and Sciences. 
Vol. VII, pp. 185—344. From the Society. 
Memoirs of the same. New Series. Vol. IX, Pt. 1. 1867. From the So- 
ciety. 
First Annual Report of the Trustees of the Peabody Museum of American 
Archaeology and Ethnology. 1868. From the Trustees. 
Chicago. The Pharmacist. Vol. I, Nos. 1 and 2. 1868. From the Editor. 
Transactions of the Chicago Academy of Sciences. Vol. I, Part 1. 1867. 
From the Society. 
New Haven. The American Journal of Science and Arts. Second Series. 

Nos. 133 to 138. From the Editors. 
New York. Annals of the Lyceum of Natural History. Vol. VIII, Nos. 15, 16, 
17. 1867. From the Lyceum. 
New York Medical Journal. Feb., 1868. Vol. VI, No.5, to Vol. VIII, No. 3. 

From the Editors. 
The Chemical News and Journal of Physical Science. Vol. II, No. 1,'to 
Vol. Ill, No. 2, and Vol. Ill, Nos. 5 and 6. Jan., 1868. From Messrs. 
Townsend and Adams. 
American Journal of Mining. Vol. V, Nos. 7 to 26. 1868. From the 
Editor. 
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The American AthencQm. April 11th and 25th, and May 2d. From the 

Publisher. 
The Galaxy: an lUnstrated Magazine. Vol. Y, No. 5. May, 1868. Frov 

the Publishers. 
Philadelphia. Proceedings of the Academy of Nataral Sciences. 1867, No. 4, 

to 1868, No. 3. From the Publication Committee. 
The American Journal of Medical Sciences. Edited by Isaac Hays, M.D. 

Nos. 110, 111 and 112. New Series. From the Editor. 
The Dental Cosmos. New Series. Vol. X, Nos. 1 to 12. From the 

Editor. 
Transactions of the Odontographic Society of Pennsylrania. Vol. 1, 

18G4. From the Society. 
The Medical News and Library, 1868. From the Editors. 
The Gardener's Monthly, edited by Thos. Meehan. Vol. X, Nos. 1 to 12. 

From the Editor. 
The American Journal of Conchology, 1867. Vol. 3, No. 3. to Vol. 4, 

No. 3. From the Publication Committee. 
Proceedings of the American Philosophical Society. Vol. X, Nos. 78 and 

79. From the Society. 
American Journal of Pharmacy. Vol. 40, Nos. 1 to 6. Third Series. 

March 1868. From the Editor. 
Proceedings of the American Pharmaceutical Association at the Fifteenth 

Annual Meeting, held at New York City, Sept., 1867. From the Asso- 
ciation. 
Transactions of the Medical Society of the Sute of PennsyWania at iu 

19th Annual Session. Fifth Series. Part 1, 1868. From the Society. 
Transactions of the American Entomological Society. Vol. I, Nos. 3 and 

4; Vol. 2, No. 1. From the Society. 
Forty-fifth Annual Report of the Mercantile Library Co., of Pbilada., 

January, 1868. From the Mercantile Library Co. 
Lippincott's Magazine. Vol. 1, No. 1. Jan., 1868. From the Editor. 
Salem. The American Naturalist. From Vol. 1, No. XI, to Vol. 2, No. X. 

1868. From the Library Fund. 
Proceedings of the Essex Institute. Vol. 5, Nos. 5 to 7, 1867. From the 

Society. 
San Francisco. Proceedings of the California Academy of Nataral Sciencet. 

Vol. Ill, Part V, 1867. From the Society. 
Memoirs presented to the California Academy of Sciences. Vol. I. Pt. 1. 

Catalogue of Pacific Coast Mosses. By Leo Lesquereur, 1868. From 

the Societv. 
St. Louii$. The Transactions of the Academy of Science of St. Louis. Vol. 

2, 1861—1868. From the Society. 
Warrenton. N. C. Transactions of the 15th Annual Meeting of the Medical 

Society of the State of North Carolina, held at Warrenton, N. C, 20th 

May, 1868. From the Society. 
Washinprton. Reports of the National Academy of Sciences, 1868. From the 

AcHtirmy. 
Monthly Report of the Director of the Bureau of Statistics, Treasury De- 
partment. From Oct. 26, 1867 to Aug., 1868. From the Department. 
Worcester. Proceedings of the American Antiquarian Society, Oct. 21, 1867. 

From the Societv. 

» 

Procce<iingfl of the same, with reference to the death of Hon. Leri Lin- 
coln. From the Society. 

CANADA. 

Montrral. The Canadian Naturalist and Geologist. New Series. Vol. Ill, 
Nos. 3 and 4. May, 1867. From the Editor. 
Second .\nnual Report of the Montreal Sanitary Association, 1868. From 
the Association. 
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Toronto. The Canadian Entomologist. Vol. I, Nos. 1 and 3, 1868. From 
the Editors. 
The Canadian Journal of Industry, Science and Arts. New Series, No. 
66, Dec. 1867. From the Editors. 

CUBA. 

Habana. Repertorio Fisico Natural de la Isla de Cuba. Director Felipe Poey, 
Tomo II, Nos. 8 to 20. From the Editor. 

SOUTH AMERICA. 

Santiago. Anales de la Universidad de Chile. Seven volumes, from I860 — 
1866. From the University of Chile. 
Annuario Estadistico de la Republica de Chile, Entrega 2 — 7, 1861-65. 
From the University of Chili. 

ASIA. 

Batavia. Natuurkundig Tijdeschrift voor Nederlandsch Indie, Uitgegeven 

door de Eoninklijke Natuurkundige Vereeniging in Nederlandsch Indie. 

Deel 29, Zesde Serie, Deel IV. Afl. 2 — 4, 1866. From the Society. 
Bombay. The Journal of the Bombay Branch of the Royal Asiatic Society. 

No. XXiV, Vol. VIII, 1865-66. From the Society. 
Calcutta. Memoirs of the Geological Survey of India. Palseontologia Indica. 

V, 1—4, VI, Parts I and II, 1867. From the Society. 
Annual Report of the same. Eleventh year 186&-67. From the Survey. 
Shanghai. Journal of the North China Branch of the Royal Asiatic Society. 

New Series. No. IV, Dec, 1867. From the Society. 



OTHER SCIENTIFIC WORKS. 

Addenda to last Edition of Gray's Manual of Botany. From the Author. 
Agassiz, Mr. and Mrs. Louis. A journey in Brazil. 8vo. Boston, 1868. From 

the Wilson Fund. 
Alder and Hancock. Notices of some new and rare British species of naked 
Mollusca. From Alabany Hancock through the Conchological Section. 
Additions to the British species of Nudibranchiate Mollusca. From the 

same. 
Remarks on the genus Eolidina of M. de Quaterfages. From the same. 
Notice of a collection of Nudibranchiate Mollusca made in India by 

Walter Elliot. 4th Tract. From the same. 
Descriptions of two new species of Nudibranchiate Mollusca. From the 

same. 
Notice of some new species of British Nudibranchiata. From the same. 
Report on the British Nudibranchiate Mollusca. London, 1845. From the 

same. 
Descriptions of a new Genus of Nudibranchiate Mollusca, with some new 

species of Eolis. From the same. 
Descriptions of Pterochilus, a new genus of Nudibranchiate Mollusca and 
two new species of Doris. From the same. 
Allen, Harrison. Outlines of Comparative Anatomy and Medical Zoology. 

Philada., 1869. From the Author. 
American Ethonology. A paper on a general society for the study of Ameri- 
can Antiquities. From the Publishers. 
Amunategui, M. L. Descubrimiento i Conquista de Chile, Santiago, 1862. 

From the University of Chili, 
Annual Report of the Surgeon General U. S. A., 1868. From the Surgeon 
General. 
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Annual Mortoary Report of the Board of Health of the Citj of New OHeaai, 

from the let of Jan. to the 3l8t of Dec, 1887. From the Board of 

Health. 
Barnes. Map of Philadelphia. From the Library Fnnd. 
Barrande, J. Cephalopodes Siluriens des Orthoceret. Prague, 1868. From 

tire Author. 
Barrio, Don Paulino de. Noticia obre el Terreno Carbonifero de Coronel J. 

Lota. Santiago, 1857. From the Universitj of Chili. 
Bell, A. M. Visible Speech ; the science of Unirersal Alphabetics. 1 toL 

and two pamphlets. From the Author. 
Benecke, B. W. Geognostisch-Palaontologische Beitr&ge. Enter Band, III 

Heft. Munchen, 1868. From the Library Fund. 
Beooit, L. Illustraxioni sistematico critica Iconografica de Testacei Estra- 

marini della Sicilia nlteriore e delle Isole circostantt. Qnademo 1 — 4. 

Napoli, 1857. From the Author, through the Conchological Section. 
Bentham, Geo. Handbook of the British Flora, 8vo. London, 1868. From 

the Library Fund. 
Bergh, R. Anatomisk Undersogelse Sancara Qnadrilateralit. Kjobenbaren, 

1863. From the Author, through the Conchological Section. 
Bigsby, J. J. Thesaurus Siluriens, the Flora and Fauna of the Silurian 

Period. With addenda. London, 1868. From the Author 
Biographies des Membres de la Soci4t< Imp^riale et Centrale d' Agriculture de 

France, 1848 — 1853. From the Society. 
BischofT, Dr. Th. L. W. Ueber die Brauchbarkeit der in Vertchiedenen Euro- 

paischen Staaten Veroffentlichten Resultate des Recmtinings Get- 

ch&fles ; Munchen, 1867. From the Royal Bavarian Academy. 
Blanford, Wm. T. On Opisthostoma, Blanford. From the Author, through 

the Conchological Section. 
Bland, Thos. Notes on certain Terrestrial MoIIusca, with description, of new 

species. From the Author, through the Conchological Section. 
Bodley, R. L. In Memoriam. Isaac Barton, Pbilada., 1868. From the 

\uthoress. 
Boheman, H. Monographia Cassididarum. 4 vols., 8mo. Holmia, 1850-63. 

From the Library Fund. 
Boot, F. Illustrations of the Genus Carex. Part Fourth. London, 1867. 

From the Library Fund. 
Bourguignat, M. F. R. MoUusques nouveaux, litigieux on pen connus. 5me 

et 8me Fasc. Paris, 1865. From Geo. W. Tryon, Jr., through the Con- 
chological Section. 
Bowling, W. K., M.D. Historical Address to the Graduating Class of 186R, 

in the Medical Department of the University of Nashville. 2d edition. 

Nashville, 1868. From the Author. 
Briseuo, Don R. Estadistica Bibliografica de la Literatura Chilena. Santiago 

1H62. From the Universitv of Chili. 

• 

Broon, H. G., Dr. Continued by Dr. Gerstacker. Klassen und Ordnungeu des 

Thier Reich's; Vol. 5, Parts 5 and 6, Leipsig and Heidelberg, 18t>8. 

From the Wilson Fund. 
Brot, Dr. A. Etudes sur les Coquilles de la Famille des Nayades qui habitent 

le Hasein du L^man. Bale et Geneva, 1867. From the Author, 

through the Conchological Section. 
Materiaux pour servir a I'Etude de la Famille des Melanient additions et 

Corrections au (/atalogue Systematique des e^peces qui composent la 

Famille des Melanicns. Geneve. 1868. From the Author. 
Brown, Robt. Miscellaneous Botanical Writings. Ray Society, London, 1867. 

From the WiUon Fund. 
Brush, Geo. J. On Sussexite. From the Author. 
Brusina, 8. Prinesci MHlakologiji Hrvatskoi. From the Author, through the 

Conchological Section. 
Burat, M. A. Traitedu glsement et d'exploitation des Minerauz Utiles Ire. and 

2re Partie. Paris, 1858-59. From the Wilson Fund. 
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Capello, F. de B. Descripcao de Algnmas especies Noras oa poaco con- 
hecidas de Cnistaceos e Arachnidions de Portugal e postessoes PortU' 
guezas do Ultramar. Lisboa, 1866. From the Author. 
Descripcao de Tres Especies Noras de Grostaceos da Africa Occidental. 
Lisboa, 1864. From the Author. 

Carte, Alex., M.D. On the Anatomy of Balsenoptera rostrata. From the 
Author. 

Catalogue of the Unios, Alasmodontas and Anodontas of the Ohio Rirer and 
its northern tributaries, adopted by the Western Academy of Natural 
Sciences of Cincinnatti. From the Academy, through the Conchological 
Section. 

Gill, T. Systematic Arrangement of the MoUusks of the Family Yiriparids^ 
and others, inhabiting the United States. From the Author, through 
the Conchological Section. 

Catalogue of the published Maps, Sections, Memoirs and other publications of 
the Geological Surrey of the United Kingdom up to Oct., 1867. London, 
1867. From the Surrey. 

Catalogue of Books added to the Library of Congress from Dec. 1, 1866, to 
Dec. 1, 1867. Washington, 1868. From the Librarian of Congress. 

Catalogue of Works in the Library of the American Entomological Society. 
Philadelphia, 1868. From the Society. 

Catalogue of Scientific Papers, 1800 to 1863. Completed and published by the 
Royal Society of London. Vol. L London, 1867. From the Society. 

Catalogue of Meteorites in the Museum of the Geological Surrey of India. 
Calcutta, 1867. From the Surrey. 

Censo jeneral de la Republica de Chili lerantado el 19de Abriel de 1865. San- 
tiago de Chile, 1866. From the Unirersity of Chili. 

Chalmas, Munier. Description d'un Noureau Genre du Kemmeridge-Clay. 
From the Author. 

Chapman, Jas. Trarels in the Interior of South Africa, comprising fifteen 
years' Hunting and Trading. 2 Vols., 8ro. London, 1868. From the 
Library Fund. 

Cherrier, F. Essai Monographique sur les Nysson du Bassin du L^man (In- 
sectes Hymenopt^res). 1867. From the Author. 

Chile bajo el Imperio de la Constitucion de 1828. Santiago de Chile, 1861. 
From the Unirersity of Chili. 

Circular No. 1. War Department, Surgeon-General's Office. Report on Epi- 
demic Cholera and Yellow Ferer in the U. S. Army during 1867. Wash- 
ington, 1868. From the Surgeon General. 

Claris Poetica Antiquae Linguae septentrionalis quam e lexico poetico. Srein- 
bjornis Egilssonii collegit et in ordinem redegit Benedictus Grondal 
(Egilsson). Edidit Societas Regia Antiquariorum Septemtrionalium. 
Hafniae, 1864. From the Northern Society of Antiquaries. 

Concha i Toro, M. Chile durante los Anos de 1824—1828. Santiago, 1862. 
From the Unirersity of Chili. 

Contributions to the Ichthyological Fauna of Japan. 2 Vols. From Mr. Wm. 
M. Gabb. 

Cook, G. Report of the State Geologist, Prof. Geo. Cook, for the year 1867. 
Trenton, N. J., 1869. From the Author. 

Cox, J. C. A Monograph of Australian Land Shells. Sydney, 1868. From 
the Author, through the Conchological Section. 

Crosse, H. Un Mollusque bien Maltrait^, ou comment M. Victor Hugo com- 
prend I'org^nization du Poulpe. From the Author, through the Con- 
chological Section. 
Descriptions de Coquilles nourelles. From the same. 

Dahlborn, G. A. Hort Underrattelse om Skandinariska Insekters. Lund, 
1857. From the Library Fund. 

D' Arrest, H. L. Siderum Nebulosorum Obserrationes Harnienses. Harnin, 
1867. From the Royal Danish Society of Science. 
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Dm Staatsbadget and das Bedarfniss far Kanst and WlBaenscbaft. HannoTer, 

1866. From the Natural HUtorj Societj 

Debeaux, O. Faane llalacologiaue de la Vall6e de Bareges. From the Aotbor, 

through the Conchologicai Section. 
Diagnose d'une esp^ce nourelle d'Helix de THe de Cone. From the 

Author, through the Conchological Section. 
De Candolle, M. A. Lois de la Nomenclature Botanique. Paris, 1S67. From 

the Library Fund. 
Prodromus Sjstematis Naturalis regni regetabilis. Pars 16, Fasc. 3. Paris, 

1868. From the Wilson Fund. 
De Laporte, F. L., et H. Gory. Histoire Naturelle et Icooographie des Insectes 

Coleopteres, pabli^e par Monographies s^par^esi 8to. Text 4 Vols^ 

Plates 2 Vols. Paris, 1837. From the Library Fund. 
Deshayes, 6. P. Note sur le genre Trochotoma. From the Author, through 

the Conchological Section. 
Des Moulins, M. Ch. De la Classification de certains Opercales de Gastiro- 

podes. Bordeaux, 1867. From the Author. 
Letter jl Monsieur Francois Cr^pin. Bordeaux, 1868. From the Author. 
Des Principanx Fossiles recueillis par les members de la Soci^t^ k Caxe- 

neuve. Bordeaux, 1868. From the Author. 
Descriptions et Figures des qnelques Coquilles Fossiles du Terrain tertiairc 

et de la craie. Bordeaux, 1868. From the Author. 
Donati, Antonio D. Trattato de semplici, pietre, et Pcsci Mariai che Nascono 

nel lito de Venetia la maggior parte non conosciuti da Teofrasto, Dio- 

scoride, Plinio, Galeno et altri Scrittori. In Venetia, 1631. From 

S. S. Haldeman. 
Dozy et Molkenbaur. BryologiaJaTanica. Fasc. 55 — 57. Lugduni Bataromm, 

1867. From the Wilson Fund. 

Drouet, H. Mollusques terrestres et fluviatiles de la Cote d'Or. From the 

Author, through the Conchological Section. 
Du Bocage, J. V. B. Sur qnelques Mammiferes rares et pea connus d*Afriqoe 

occidentalis, qui se trouvent au Museum deLisbonne. From the Author. 
Noticea acerca des earacteres e affinidades Naturaes de am Novo genera 

de Mammiferos Insectiroros da Africa occidental Bayonia Velox (Pota« 

mogale velox, Du Chaillu). Lisbea, 1865. From the Author. 
Apontamentos para a Icthyologia de Portugal Peixes Plagiostomos. Pre- 

rocira Parte. Lisboa, 1866. From the Author. 
Instruccoes practicas sobre o modo de coUigtr, preparar e remetter pro- 

ductos zoologicos para 0. Museo de Lisboa. Lisboa, 1862. From the 

Author. 
Dubois, C. F. n. Oiseaux de TRurope, suite aux Planches Colories des Oiseaux 

de la Belgique. 226 — 233meLivrs. Bruxelles, 1867. From the Wilson 

Fund. 
Dunker, Dr. W. Palsontographica. Beitrage zur Naturgeschichte der Vonrclt. 

18cr Band, le Lief. Cassel, 1868. From the Wilson Fund. 
Bhrenberg, C. G. Ueber die seit 27 Jahren noch wohl erhaltenen organisations 

Prcparate des mikroskopischen Lebens. 4to. Berlin, 1862, From the 

Author. 
Edwards, Woi. 11. The Butterflies of North America. Part 1st. Philadelphia. 

1868. From the Author. 

Rngelmann, O. Revision of the North American species of the Genus Juncos. 

Su Louis. From the Author. 
Erdmann, A. Expose des Formations quaternaires de la Sudde. Texte and 

Atlas. Stockholm, 1868. From the Author. 
Erichson, NV. F. Naturgenchicte der Insecten Deutschlands. Erste Abthei- 

hiDg. Coleoptera. Erster Band, 2e llalfte, le Lief. Berlin, 1868. 

From the WiUon Fund. 
Five photographs of Inscription rock and one of Mushroom rock. From Edw. 

Miller. 
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Pleury, A. L., Prof. Gold ia an Amorphous and Chemically combined Con- 

dition in Nature. Boston, 1868. From the Author. 
Flint, A., M.D. The Physiology of Man. Alimentation ; Digestion ; Absorp- 
tion ; Lymph and Chyle. New York, 1867. From the Wilson Fund. 
Forrest, Capt. T, A Voyage to New Guinea and the Moluccas. 4to. London, 

1829. From M. J. D. Sergeant. 
Fouque, M. Rapport sur les Tremblements de Terre de Cephalonie et de Metelin 

en 1867. From the Author. 
Premier Rapport sur une Mission Scientifique a I'lle de Santorln. From 

the Author. 
Rapport sur les phenomenes Chimiques de I'Eruption de VEtna en 1865. 

Prom the Author. 
Fourteen Theses. From the Uniyerslty of Louvaln. 
Gassies, J. B. Malacologie terrestre et d'Fau douce de la region intra-llttorale 

de TAquitaine. From the Author, through the Conchological Section. 
Gastaldi, B., translated by C. H. Chambers. Lake Habitations and Pre-historic 

Remains in the Turbaries and Marl-beds of Northern and Central Italy. 

8vo. London, 1865. From the Library Fund. 
Geinitz, Dr. Hanns Bruno. Die Fossilen Fischschuppen aus dem Planerkalke 

in Strehlen. From the Author. 
Genth, F. A. Contributions to Mineralogy. From the Author. 
Geological Survey of California. Geology. Vol. 1. 1865. From the Library 

Fund. 
Palaeontology. Vol. II, Section 1, Part 1. Tertiary Invertebrate Fossils. 

Mining Statistics, No. 1. Geographical Catalogue of the MoUusca. From 

Mr. Wm. M. Gabb. 
Geologist of Iowa, First and Second Annual Report of the. Desmoines, Iowa. 

From the Author, Charles A. White, M.D. 
Geological Survey of Canada. Report of Progress from 1863 to 1866. Ottawa, 

1866. From the Director. 
Geological Maps of Sweden, four. From the Geological Bureau, Sweden. 
Gerstaeker, Dr. A. Bericht fiber die Wissenschaftlichen Leistungen im Ge- 

biete der Entomologie wahrend der Jahre 1865 und 1866. Iste Halfte. 

Berlin, 1868. From the Library Fund. 
Gervais, Paul. Zoologie et Palaeontologie g6n4rales. Nouvelles Recherches 

Bur les Animaux Vert6br4s dont on trouve les ossements enfouis dans le 

sol, etc. First Series, livraisons 3 — 7. Paris. From the Libraij Fund. 
Gould, J. Birds of Great Britain ; Parts XI and XII. Birds of Australia, 

Supplement ; Part IV. Birds of Asia ; Part XIX, From the Wilson 

Fund. 
Graesse, J. G. T. Trcsor de Livres rares et precieux. Supplement. IrePartie. 

Tome VIII, Livr. 11.' Dresde, 1867. From the Wilson Fund. 
Grassies, J. B. Malacologie terrestre et d'Eue Douce de la region intra littorale 

de I'Aquitaine. Paris, 1867. From the Author. 
Grote, A. R., and C. T. Robinson. Notes on the North American Lepidoptera 

contained in the British Museum, and described by Francis Walker. 

From the Authors. 
Descriptions of American Lepidoptera. No. 3. From the Author. 
Guichenot, M. Catalogue des Scarides de la Collection du Musee de Paris. 

From the Author. 
Notice sur une Nouvelle Espece de Poissons appartenant au Genre des 

Rhombes du Museum de Paris. From the Author. 
Catalogue des Poissons de Madagascar de la Collection du Mus6e de Paris. 

From the Author. 
Guldberg et Waage. Etudes sur les aflSnites Chimiques. Christiania, 1867. 

'From the University of Christiania. 
Gunther, C. L. G. The Record of Zoological Literature, 1866. Vol. ill. 

London, 1867. From the Library Fund. 
Gunther, A. Catalogue of the Fishes in the British Museum. Vol. VII. Lon- 

doD, 1868. From the Wilson Fund. 
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Qjala, Spiegler. Uj Modszer az adott Bzambol annak Termeszetes Logarith- 

musat, es viszont, Logarithmusi Tablak Nelkul Kiszamitani. A Magyar 

Akademia elebe terjesztette Spiegler Gjula. Pest, 1858. 
Hancock, A. Notes on Buccinum undatum. From the Author, through the 

Gonchological Section. 
Notes on the Excavating Sponges. From the same. 
On the Anatomy of Antiopa Spinolse. From the same. 
On certain points in the Anatomy and Physiology of the Dibranchiate 

Cephalopoda. From the same. 
On the Anatomy of Doriopsis. From the same. 
On the Organization of the Brachiopoda. From the same. 
Haines, W. A. Catalogue of the Terrestrial Shells in the Collection of Wm. 

A. Haines. From the Author, through the Conchological Section. 
Hancock and Embleton. On the Anatomy of Eolis, a genus of Mollusks Of 

the order Nudibranchiata. From Albany Hancock, through the Con- 
chological Section. 
On the Anatomy of Doris. From the same. 
Hayes, Dr. I. I. The Progress of Arctic Discovery. From the Author. 
Heer, Dr. 0. Flora fossilis Arctica. Zurich, 1868. From the Library Fund. 
Hentz, N. M. Edited by Samuel H. Scudder. Supplement to the descriptions 

of the Araneides of the Usited States. From the Editor. 
Hewitson, Wm. C. Exotic Butterflies. Parts 65-67. From the Wilson Fund. 
Illustrations of Diurnal Lepidoptera. Part 3, Lycsenidae. London, 1867. 

From the Wilson Fund. 
Hidalgo, Dr. J. G. Catalogue des MoUusques Testaces Marins des Cotes de 

I'Espagne et des Isles Baleares. From the Author, through the Con- 
chological Section. 
Historio Jeneral de la Republico de Chile. Santiago de Chili, 1866. From 

the University of Chili. 
Hogg, J. The Lingual Membrane of Mollusca and its value in Classification. 

From the Author, through the Conchological Section. 
Hoopes, J. The book of Evergreens. 8vo. New York. From the Author. 
Homes, Dr. M. Die Fossilen Mollusken des Tertier Beckens, von Wien ; Vol. 

2. Nos. 7 and 8, Bivalves. Published by Imperial Geological Society 

of Vienna. From the Society. 
Hyatt, Alph. Observations on Polyzoa, sub-order Phylactolaemata. From the 

Author, through the Conchological Section. 
Investigation of the Distance of the Sun. From Dr. Hassler. 
Jan, Prof, et M. F. Sordelli. Iconographie Generale des Ophidlens. 23me 

to 28me Livr. From the Wilson Fund. 
Koch, Dr. L. Die Arachniden-Familie der Drassiden. 7er Heft. Nurnberg, 

1867. From the Library Fund. 
Krause, Dr. W. Die Anatomic des Kaninchens. Leipzig, 1868. From the 

Library Fund. 
Kubinyi Ferenz. A Teve ^s L6 Kubiuyi Ferenez Pesten, 1859. From the 

Hungarian Academy of Science. 
Kuhn, M. Felices Africanae Lipsiae, 1868. From the Library Fund. 
Larroque, Don L. Imforme sobre los Depositos de Guano dd Mejellones. 

Santiago, 1863. From the University of Chili. 
Layard, E. L. The Birds of South Africa, Cape Town, 1867. From the Library 

Fund. 
Lea, Isnac. Descriptions of 12 new species of Unionidse from S. America, &c. 

From the Author. 
Le Clerc, C. H. Bibliotheca Americana. Paris, 1867. From Messrs. Wester- 

mann & Co. 
Le Coute, J. L., M.D. Notes on the Geology of the Survey for the Extension 

of the Union Pacific Railway, from the Smoky Hill River, Kansas, to the 

Rio Grande. Philad., 1868. From the Author. 
Lehmann, M. Description des Insectes recueillis, par M. M^netries. St. Peters- 
burg, 1848. From the Library Fund. 
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Lesley, J. P. Han's Origin and Destiny, sketched from the platform of the 

Sciences. Philada., 1868. From Joseph Jeanes. 
Lindstom. Cm Gotlands Nutida Mollasker. From the Author, through the 

Conchological Section. 
List of the Vertebrated Animals living in the Gardens of the Zoological 

Society of London. London, 1868. From the Society. 

Mackenzie, G. S. Travels in the Island of Iceland during the Summer of the 

year 1810. 2nd ed. 4to. Edinburgh, 1812. From Mr. J. D. Sergeant. 

Malmgren, Dr. A. J. Annulata Polychaeta Spitsbergia Groenlandiae, Islan- 

dise, et Scandinavia hactenus cognita. Helsingforsiae, 1867. From the 

Author. 

Massalongo A. Studii sulla Flora Fossile e Geologia Stratigrafica del Seni- 

galliese. Imola, 1859. From the Library Fund. 
Marcou, J. Une ascension dans les Montagues Rocheuses. Paris, 1867. From 
the Author. 
Distribution Geographique de L'Or et de I'Argent auz Etats Unis et dans 
les Canadas. Paris. From the Author. 
Marsh, Prof. 0. C. Observations on the Metamorphosis of Siredon into Am- 
blystoma. From the Author. 
Notice of a new species of Fossil Horse. From the Author. 
On the origin of the so-called Lignilitis or Epsomites. From the Author. 
Martens, E. V. Die Prenssiche Expedition nach Ost-Asien, Zoologische Abthei- 
lung. Erster Band. Iste HiLlfte, 2er Band. Berlin, 1865, 1867. From 
the Library Fund. 
Martini und Chemnitz. Systematisches Conchylien Cabinet Fortgesetzt von 
H. Kuster. Vol. 1, Part 78. Nurnberg, 1868. From the Wilson Fund. 
Mayer, Joseph. Address to the members of the Historic Society of Lancashire 

and Cheshire. Liverpool, 1868. From the Author. 
Meigs, J. A., M. D. Correlation of the Physical and Vital Forces. An Inaugu- 
ral Address. Philada., 1868. From the Author. 
Mejer, 0. L. Die Veranderungen in dem Bestande der hannoverische^ Flora 

eeit, 1780, nachgewiesen. Hannover, 1867. From the Author. 
Melloni, M. Elettroscopio del. Napoli, 1854. From the Author. 
Melsheimer, F. E. Catalogue of the described Coleoptera of the United States. 
Revised by S. S. Haldeman and J. L. Le Conte. Washington, 1853. 
From the Library Fund. 
Meteorologiske Jagttagelser paa Christiana Observatorium for 1866. Chris- 
tiana, 1866, 1857. From the University of Christiania. 
Milde, J. Felices Europae et Atlantidis Asiae Minoris et Sibiriae. Lipsise, 1867. 

From the Wilson Fund. 
Miquel, F. A. G. Annates Musei Botanici Lugduno Batavi. Tome 1, Fasc. 
IX and X. Tome 2 and Tome 3, Fasc. 1 — 5. Amstelodami, 1867. From 
the Museum. 
Milne-Edwards, M. A. Recbercbes anatomiques et paleontologiques pour 
servir a I'histoire des Oiseaux Fossiles de la France. Livrs. 1 1 — 22^ 
Paris, 1867. From the Library Fund. 
Recbercbes anatomiques, zoologiques et paleontologiques sur la Famille^ 

des Chevrotians. Paris, 1864. From the Author. 
De la Famille des Solanac^es. Paris. 1864. From the Author. 
Le Baccalaureat en Sciences Histoire Naturelle. Paris, 1864. From the 

Author. 
De I'Existence de I'homme pendant la Periode Quaternaire dans la Grotte 

Lourdes. Paris, 1862. From the Authors. 
Observations sur I'Appareil respiratoire de quelques Oiseaux. From the 

Author. 
Description de quelques Crustac^s nouveauz appart6nant a la Tribu des 

Maines. From the Author. 
Sur la faune Ornithologique de I'epoque quaternaire. From the Author. 
Revision des Crustac^s Macroures de la Famille des Atyoiddes. From^ 
the Author. 

28 
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Sar an cas de Transformation da Pedoncale ocaUire en one AnUnaa 

observe chez une Langouste. From the Author. 
Note gar nn Cnistac^ d^crit comme fossile et qai Tit encore aajoord hai 

dans I'Ocean Indien. From the Author. 
Histoire des Crustacea Podophtbalmaires Fossiles. Parif, 1861. From 

the Author. 
Etudes Zoologiques sue les Crustaces Recents de la Famille des Portuoi- 

ens. PariSy. 1861. From the Author. 
De riofluence de la proportion de phosphate de Chaux contenu dans lef 
Aliments sur la Formation du Callous. Paris, 1856. From the Author. 
Etudes Chimiques et Physiologiques sur les Os. Paris, 1860. From the 

Authors, 
Observations sur TExistence de divers Mollusques et Zoophjtes a de tret 
grandes profondeurs dans la Mer Meditcrranee. Paris, 1861. From ihe 
Author. 
Lecons sur la Phjsiologie et Anatomie Comparee de THomme et det 
Animaux. Tome 9me, Ire Partie. Paris, 1868. From the Libranr 
Fund. 
Rapport sur les Progr^s recents des Sciences Zoojogiques en France. 
Paris, 1867. From the Library Fund. 
Mitchell, S. W. Experimental Contributions to the Toxicology of Rattle- 
snake Venom. New York, 18C8. From the Author. 
Molkenbaur. Bryologia Javanica, Fasc 53 and 54. From the Wilson Fund. 
Morch, 0. A. L. Faunula Mollusrorum Insularum Farroensium. From the 
Author, through the Conchoiogical Section. 
Abr^'g^ de I'hi^toire de la Classification modem des Mollusques, basee 
principalement sur larmature Linguale. From the Author. 
Morelct, A. Mollusques tcrrestres et fluviatilcs par Arthur Morelet, 1868. From 
the Author. 
Voyage du Friedcrich Welwitsch execute par ordre da Goavemroeot 
Portugsis dans les Royaumes d'Angola et de Bengnella. Mollusques 
Terrestres et fluviatiles. Paris, 1868. From the Author. 
Morgan, L. H. The American Beaver and his works. Philadelphia, 1868. 
From the Librarv Fund. 
A Conjectural Solution of the Origin of the Classificatory System of 
Relationship. Cambridge, 1868. From the Author. 
Mortilltrt, G. de. Materiaux pour L'histoirc positive et philosophique de 
I'homme ; 3r«l year, No. 9, to 4th year. No. 9. Paris, 1868. Frum the 
Libr«ry Fund. 
Morse, Kdw. S. Observations on the Terrestrial Pulraonifera of Maine. From 
the Author, through the Conchoiogical Section. 
Description of new npecies of Pup«dic. From the same. 
Synop8i<> of the Fluviatile and Terrestrial Mollusca of the State of Maine. 
From the name 
Mueller, Dr. (\ Wulpers. Annales Rotanices Systematica. Tomi Septimi. 

Fh?c I. Liptfije, I HOB. From the Wilson Fund. 
Munier-Chalmas. Description d'un nouveau genre du Kimmeridge-Clay. 

Fr«>m H. Crosse, through the Conchoiogical Section. 
National Department of Education. Circular No. 13. Washington, 1868. From 

the Department. 
Neilreich, Dr. Aug. Diagnosen der in Ungarn und Slavonicn bisher beo- 
bachteten (iefiisspHanzen welche in Koch's synopsis nicht enthalten 
sind. Wien. 1H<;7. From the Author. 
Newcomb. S. On thi- Secular Variations and .Mutual Relations of the C>rl>its 

of the .\steroids. Cambridge, IHOO. From Dr. Hassler. 
Nichol. R. The Sugar Insect, Acarus sacchari, found in raw sugar. From the 

Author. 
Norge? Ofliriclle Statistik udgiven i Aarets 1806-67. Ten pamphlets. From 

the University of Christiania. 
Norris, T. American Fish Culture, embracing all the details of arti6cial 
breeding and rearing of Trout, the culture of Salmon, Shad and other 
Fishes. Philadelphia, 1868. From the Author. 
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Notice 8ur les cartes geologiques de Victoria (Australie) et des lies Brittan- 

niqaes. Paris, 1868. From the Author. 
Observaciones Meteorologicas efectuadas en el Real Observatorio de Madrid. 

Madrid, 1868. From the Observatory. 
Oratoria Sagrada. Tomo 1. Santiago, 1866. From the University of Chili. 
Paladilhe. Nouvelles Miscellanies Malacologiques. ler Fasc. Paris, 1866. 

From the Author, through the Gonchological Section. 
Palseontologie Frangaise, ou description des Animaux Inv^rtebr^s fossiles de 
la France. Terrain Cp6tac6, Livr. 24. Terrain Jurassique, Livrs. 13 
and 14. From the Wilson Fund. 
Parker, W. K. A Monograph on the Structure and Development of the shoul- 
der Girdle and Sternum in the Vertebrata. London, 1868. Published 
by the Ray Society. From the Wilson Fund. 
Second copy of the same. From the Royal Society. 
Paulucci, M. Description d'un Murez fossile du Terrain Tertiaire Subappenin 
de la Valine de I'Elsa. From H. Crosse, through the Concholog'i Section. 
Payne, M. The Institutes of Medicine. 8th edition. New York, 1867. From 

the Author. 
Peabody Institute of the City of Baltimore. The Founder's Letters, kc. Bal- 
timore, 1868. From the Institute. 
Petenji S. Janos. Hatrahagyott Munkai Irta Kubinyi Ferinze. Pest, 1864. 
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SoBoription of Seven New Species of AKEBICAlf BIRDS firom varioas looali- 

Cies, with a note on Zonotriohia melanotis. 

BY GEO. N. LAWRENCE. 

[Ck)ntinued from page 359.]** 
B. RhYNCHOCTCLUS ItAROINATUS. 

Front, top of head and hind neck doll plumheous ; hack, rump, smaller 
wing coverts and upper tail coverts of a clear olive green ; tail blackish brown 
with edges the color of the back ; larger wing coverts and quills black, 
the primaries narrowly edged witb'yellow, the other quill feathers and the 
larger wing coverts broadly margined with clear light yellow ; under wing 
coverts yellow ; chin, throat and upper part of breast gray ; middle and lower 
part of abdomen and under tail coverts light yellow; sides olivaceous ipray ; 
upper mandible black, the under whitish, clouded with brown; "irides 
brown ;" tarsi and toes light brown. 

Length (fresh) 5J in.; wing 2 l-16th ; tail 2 ; bill scant i ; tarsi 9.16ths, 

Habitat. — Panama. Lion Hill, near Aspinwall. Male and female alike. 
Types in my collection. 

Remarks. — In my Catalogue of Birds from New Granada (Annals of Lye. of 
Nat Hist. N. Y., Vol. vii, p. 473) this species is referred to R. sulphur etcerUf 
Spix. I have always been impressed with a doubt of its correctness, and only 
during the past summer was I enabled to make compeuison with undoubted 
specimens of R. sulphurescens from Brazil. They differ in the Brazilian bird 
being larger, with the head less plumbeous, the yellow of the under parts of a 
deeper color and more extended, the throat only being gray, and the under 
mandible of a much clearer color. 

It differs from R. cinereiceps^ Scl., which at first sight it much resembles, in 
\)eing smaller and of a darker green, not inclining to yellowish, as in that spe- 
cies. It may be readily known by the broad yellow margins on the wing cov- 
erts and quills. In this last character it is most like R. sulphurescens^ but the 
markings are paler and more conspicuous than in the specimens of that spe- 
•cies which I examined. 

^. PiPRA? CINNAMOMEA. 

The general plumage is of a clear cinnamon color, brighter on the rump and 
tail, duller or somewhat brownish on the back and wing coverts, and paler on 
the «nder surface ; the top of the head and occiput are of an olivaceous brown, 
witik a concealed crest of reddish orange ; the quills are liver-brown, with an 
edging of pale cinnamon on the outer webs ; upper mandible dark brown, the 
under whitish at base with the end brown ; tarsi and toes reddish brown. 

Length 4 in,; wing 2^ ; tail Ij ; bill 6-16ths; tarsi J. 

Habitat. — The Upper Amazon. Type in my collection. 

Remarks. — I have placed this species provisionally in Pipra, to which it most 
nearly assimilates, but it has the wings shorter and the tail longer, relatively, 
than in any other member of the genus I have been able to examine, and I 
know of no other species resembling it in color. 

7. Harpagcs fasciatus. 

Plumage above blackish-brown, glossed with dark purple; the tail is black- 
ish-brown, crossed above with four narrow bars of grayish-white, and ending 
with ashy-gray; the quills on the upper surface are umber-brown, crossed with 
dusky blackish bars, and on the under surface are white for two-thirds their 
length from the base, the remaining part ashy-gray, barred throughout with 
blackish-brown ; the under wing coverts are buffy-white, spotted with dark- 
brown ; each feather of the entire under surface is closely barred with white, 
rufous and dark brown, the rufous color prevailing most on the breast and 

* Thlfl portion of the paper was inadvertently left out by the editor. 
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sides, less on the thighs, and icarcel j showing on the middle of the abdonieo : 
under tail coverts white ; the feathers of the upper port of the throat appear 
to be partly white, but they are too much soiled to jadge with certainty ; up- 
per mandible black, the under yellowish-white; legs dark yellow, claws 
black. 
Length (skin) about 12 in.; wing 8) ; tail 6}; tarsi I). 

//a6lVa^•Guatemala. Obtained from Dr. C. H. Van Patten. Type in my 
collection. 

Remarks. — This specimen, which seems to be fully adult, makes a third spe- 
cies of the genus llarpagut^ the other two being H. bidemtatut^ Lath., and ff. 
diodon^ Temm. The characteristic toothing of the bill is strongly developed, 
but it otherwise differs so entirely from the abore two species in all their 
stages of plumage, by the broad traosrerse markings of its under vmface, that 
no comparison with them is requisite. 

Ifot€ on ZoNoraicBU milavotia. 

This species should be placed in the genus JfrnmovhiUt^ and much resembles 
in distribution of its markings, ff. rmficauda, Bp. That species 1 had not seen 
at the time I described Z. melanotit. They differ in the tail of my species be- 
ing liver-brown instead of rufous, and in baring the tail feathers edged with 
whitish. In place of the decided mfous coloring of the sides, abdomen and 
under tail coverts of H ruficauda^ there is only a wash of that color in meU" 
notit. The dark stripes on the crown and sides of the head are pure black : 
the corresponding ones in ruficauda are dark brown mixed with rufous. In 
the last named species there is a broad band across the breast, of dark asb : 
this part in my species has only an ashy suff'usion. The smaller wing co>verts 
of //. ruficauda are of an immaculate bright rufous , those of H. ntetanottM are 
less bright, with dark brown shaft stripes. The bill of h. rwjieimda is kurger. 
and in its general plumage it is the most rufous of the two species. 

Mr. 0. Salvin (Ibis 18G8, p. 299) says of my species : ** Possibly the save as 
Ilmmophila humeralit. Cab." It apparently differs in many narited character- 
istics from the description given of that species. 
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On the evening of March 28th, 1868, a meeting of gentlemen 
interested in the organization of a Microscopical Society was held 
at the office of Dr. James Tyson, at which sixteen were present, 
while written or verbal communications signifying sympatny with 
the project were presented from at least as many more. 

Dr. K. S. Kenderdine was called upon to preside and Dr. Tyson 
to act as Secretary. A letter from Prof. Jos. Leidy was read, urging 
the advantages ox working under the Biological Department of the 
Academy of Natural Sciences. Such, or a similar plan of organi- 
zation met with approval, and a committee, consisting of Dra. H. C. 
Wood, Jos. Leidy, Wm. Pepper, J. H. McQuillen and James 
Tyson, was appointed to take into consideration the propriety and 
feasibility of forming a Microscopical Department of the Academy 
of Natural Sciences, and to report at a meeting to be held Saturday 
evening, April 4th, at the same place. 



April ith, 1868. 
President, R. S. Kenderdine, M. D., in the Chair. 

Seventeen gentlemen present. 

The Committee appointed at the last meeting reported, " It hav- 
ing been strongly urged by members of the Committee and in- 
fluential members of the Academy of Natural Sciences, that we 
should not organize a purely Microscopical Department, we con- 
sider that the objects of the meeting will be most successfully at- 
tained by forming a Department or Section to be known as The 
Biological and Microscopical Department of the Academy of Nat- 
ural Sciences of Philadelphia, which will combine the objects of the 
existing Biological Department and a Microscopical Society, in a 
manner to be determined in accordance with Chap. XIII of the By- 
Laws of the Academy, On the Creation and Government of Depart- 
ments." 

This report was adopted and the Committee continued to carry 
out its report. 

29 
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MEETING OF BIOLOGICAL DEPART3IENT OF THE ACADEMY. 

April 16/A, 1868. 
Director, Jos. Leidy, M. D., in the Chair. 

Six members present 

The Director stated the object of the meeting to be to take into 
consideration the revival of the Biological Department of the Acad- 
emy, and its union with a proposed Microscopical Department. 

After some discussion, it was voted that a committee of three, in- 
cluding the Director, be appointed to confer with the Microscopical 
Society and point out the advantages to accrue from the proposed 
union, and afterwards to take such action in the Academy as shall 
be required to bring about such union. Drs. Leidy, Mitchell and 
J. A. Meigs were appointed. 

Adjourned to meet on 1st Monday in May. 

A'pTxl 25/A, 1868. Proposed Mtcroseopieal Soeidy, 
President, R. S. Kenderdine, M.D., in the Chair. 

Twenty-three gentlemen present. 

The Committee reported that on April 18th, 1868, they met a 
Committee of the Biological Department of the Academy, consisting 
of Drs. Jos. Leidy, Dr. S. W. Mitchell and J. A. Meigs, and as 
the result of this conference, were empowered to offer the following 
propositions to the meeting, if, in accordance with the reeolutious 
of tlie first meeting, it be deemed desirable to unite with the Biologi* 
cal Department of the Academy. 

I. The name of the present Bioloeicaj Department shall be 
changed to Biological and Microscopical Department 

IL All microscopic apparatus and preparations now owned by 
the Biological Department will be freely available to the new De- 
partment. 

III. The extensive microscopic library of the Academy will be 
accessible to them, and the purchase of new books can be secured 
from a fund provided for the purpose. 

IV. Meetings can be held in the Hall of the Academy at what- 
ever time appears desirable to the members of the Department 
except the evenings of the stated meetings of the Academy, and the 
order of business can be arranged as desired. 

V. A motion shall be urged upon the Academy that the amount 
of entrance fee and the annual contribution for the first year, of 
new meml>ers joining the Academy for the sake of becoming mem- 
bers of this Department shall be voted as an appropriation to the 
Department. 

On motion of Dr. Wm. Pepper, it was voted that if the advantages 
above detailed are granted by the Academy, it is deemed desirable 
that the gentlemen wishing to form a Microscopical Society unite 
with the body known as the Biological Department of the Academy, 
under the title of the Biological and Microscopical Department of 
the Academy of Natural Science of Philadelphia. 
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It was also voted that a committee of three be appointed to carry 
out the resolution and to take proper steps to have those gentlemen 
not members of the Academv made such. The Chair appointed 
Prof. F. G. Smith, Drs. H. C.'Wood and W. Pepper. 

Adjourned until called by the officers of the Biological Depart- 
ment. 



BiologiecU Departmeyit, May 4fA, 1868. 
Vice Director, S. W. Mitchell, M. D., in the Chair. 

Three members present. 

The following gentlemen, also present, members of the Academy 
of Natural Sciences, on complying with the By-Laws of the Academy 
on the subject of Departments, were also declared members : — Wm. 
Pepper, M. D., H. M. Bellows, M. D., F. W. Lewis, M. D., Isaac 
Norris, M. D., James Tyson, M. D., Harrison Allen, M. D., H. C. 
Wood, M. D., K. S. Kenderdine, M. D., T. C. Stellwagen, M. D., 
J. H. McQuillen, M. D., J. G. Hunt, M. D., C. N. Peirce, D. D. S., 
C. A. Kingsbury, D. D. S. 

Eleven gentlemen interested in the proposed Microscopical So- 
ciety, but not members of the Academy, were also present by invita- 
tion. 

Dr. J. H. McQuillen exhibited a number of sections of human 
teeth which he had prepared, demonstrating the interglobtUar spaces 
in dentine, and also made some extended remarks descriptive of 
his investigations in this direction, which he proposes to publish in 
the Proceedings. 

Biological Department, May \9th, 1868. 
The Director, Jos. Leidy, M. D., occupied the Chair. 

Thirteen members present ; eleven, not members, present by in- 
vitation. 

Dr. Tyson exhibited specimens of black crystalline forms, gener- 
ally rhomboidal, obtained from fecal discharges, and which pre- 
sented the characters of hcemtn crystals, as described by Virchow in 
" Cellular Pathology." 

Dr. S. W. Mitchell having recently studied the life of the rattle- 
snake, remarked, with regard to the growth of their rattles, that they 
are produced at all times, even when the reptile has been long 
deprived of food, and that they are not produced one in each year 
of the life of the reptile, as commonly thought. 

Biological Department, June \st, 1868. 

Director, Jos. Leidy, M. D., in the Chair. 

Sixteen members present, also nine gentlemen, proposed members. 
The following were declared members of the Department : — 
Jno. Neill, M. D., T. L. Buckingham, D. D. S., K. W. Hargadine, 
M. D., E. L. Hewitt, D. D. 8., Aug. P. MiUler, M. D., Edw. 
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Rhoads, M. D., W. H. Tnieman, D. D. 8., James Truman, D. D. 
8.. Chas. Shaeffer, M. D., Henry C. Chapman, M. D., W. W. Keen, 
M. D., W. Lehman Wells, M. D., T. H. Andrews, M. D., Geo. 
Pepper, M. D., D. Murray Cheston, M. D., Horace Williams, M. D., 
Heroert Norris, M. D., Chas. Bullock, W. L. McFadden, Joseph 
Zentmayer, W. H. Walmsley, T. W. Starr, Horace B. Hare, AL I)., 
Prof. Robt. E. Rogers, M. D., and F. F. Maunr, M. D. 

The resignations of Messrs. McAllister, Atlee, Wilcocks and 
Ziegler were read and accepted. 

Dr. J. H. McQuillen exhibited longitudinal and transverse sec- 
tions, prepared by himself, illustrating the anatomy of the poison 
£Eines of the rattlesnake. The fangs were from the head of a rattle- 
snaKC furnished to him by Dr. 8. W. Mitchell. 

Biological Department, June 16th, 1868. 
Wm. Pepper, M. D., in the Chair. 

Twenty-five members present. 

Drs. J. L. LeConte, J. H. Packard and 8. B. Howell were de- 
clared members of the Department 

The resignations of Mr. Constant Guillou and Drs. A. Hewson 
and Henry Hartshorne were read and accepted. 

Dr. W. W. Keen exhibited some injected preparations mounted 
in sections, by Prof Thiersch of Leipzic. Some of these were mar- 
vels of execution, more particularly as to the extent of the sections, 
being those of an entire kidney of a cat and rabbit, and similarly 
extensive tissues. They were mounted in balsam, and exhibited, for 
the most part vascular arrangement only. 

At the election of ofticers this evening for the remainder of the 
year 1868, the following were chosen: — 

Director, Wm. Pepper, M. D. 

Vice Director, J. Gibbons Hunt, M. D. 

Recorder, James Tyson, M. D. 

( orr&ipondina Secretary, J. H. McQuillen, M. D. 

Cotiservdtor, Herbert >i orris, M. D. 

Treasurer, C. N. Pierce, D. D. 8. 



July m, 1868. 
Director, Wm. Pepper, M. D., in the Chair. 

Twenty-three members present. 

Dr. H. ('. W()o<l exhibited a section through the root of the American 
miMletoe, showinj; the intimate conjunction of the woody tissue of the 
parasite with that of its foster mother, as well as the distinetni>ss of 
the two. and reniarke<l on the fact that the green leave<l phanerogamic 
parasite thus piera^d into the region of the crude t^ap, while the 
tawny, srale leaved, suoh as iha beech drop, are only capable of nour- 
ij^hifip themselves with the elaborated sap, and that therefore they 
merely pierce<l the bark of their victim, their roots ramifying through 
the cambium layer. 

Dr. J. G. Hunt remarked : 
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It is well known to botanists that in the pitcher of Nepenthes distillatoria 
there are numerous glands lining its internal surface, and extending from the 
extreme bottom up nearly to the middle of the pitcher. This system of glands 
has been described by Treviranus but never correctly figured that I am aware 
of. But if we examine with a common lens, the frill, or thickened edge sur- 
rounding the top of the pitcher, looking carefully along the inner and lower 
margin, we may detect numerous little apertures, leading into short canals, 
and terminating in as many large cylindrical glands which lie around the top 
of the pitcher like guns around a fortification. These glands lie imbedded in 
a parenchyma, made up almost entirely of large spiral cells, and this would 
seem to indicate considerable activity in their function, which, no doubt, is to 
pour down a multitude of trickling rills into the cavity of the pitcher. I am 
not aware that botanists have alluded to these glands before, and it is prob- 
able analogous ones exist in the other species of this genus. 

Dr. Hi^it also exhibited preparations illustrating the anatomy of 

Drosera rotundifoUa, and remarked that 

The glands terminating the filaments growing on the leaves are beautiful 
structures when rendered sufficiently transparent for observation. A spiral 
vessel traverses the centre of each filament and terminates at its free end in 
several large, elongated spiral cells. Around, and entirely enclosing this clus- 
ter of spiral cells, many columnar cells filled with granules are arranged, 
their long diameters pointing outwards, and a delicate epidermis envelops all. 
If the mature leaf be severed from the plant and placed in favorable condi- 
tions, adventitious buds will be formed on it, and thus a crop of young Dro- 
seras may be obtained. We have examined this plant in all its stages of 
growth, under lenses, and without them, and failed to detect any evidence of 
irritability, and while it doubtless does catch flies and other small objects by 
means of the adhesive liquid on the glands, it would seem that the conclusion 
drawn from this fact, namely, that the Drosera needs animal food thus for 
its growth, is, perhaps, premature. Has such fact ever been proved ? 

; 

July 20th, 1868. 
Vice-Director, J. G. Hunt, M. D., in the Chair. 

Sixteen members present. 

Donations. — A preparation of epithelial cancer of the larynx, 
presented by Dr. J. J. Woodward. 

A photograph of acarus sacchari. 

An official communication was received from the Recording 
Secretary of the Academy of Natural Sciences, containing an ab- 
stract of the minute of a recent meeting of the Academy, at which 
the following by-law was passed after the third reading. 

"Art. xxi, of Chap. XIII. The Department A shall be denomi- 
nated the Biological and Microscopical Department of the Academy 
of Natural Sciences of Philadelphia." Thus authorizing officially 
the new title of the Department. 

BIOLOGICAL AND MICROSCOPICAL DEPARTMENT. 

Aug. Sd, 1868. 
Mr. Chas. Bullock in the Chair. 
Eleven members present. 



Aug. nth, 1868. 
Director, Wm. Pepper, M. D., in the Chair. 
Fifteen members present. 
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Dr. J. Gibbons Hunt exhibited and described an improved Sec- 
tion instrument. 

A brass tube, two inches long and three-fourths of an inch in diameter, is closed 
at one end ; a circular brass plate two inches in diameter attached to the other 
end, and ground properly flat, forms the surface to guide the razor. Into this tube 
fits another, which is worked up or down bj a screw working in a thread cat in 
the bottom of the outside tube. A slot cut through the uppgr end of the o%Uer 
tube affords room for a lateral binding-screw, which is attached to and earrkd 
by the inner tube. The binding-screw presses against a moTeable tongue of 
metal armed at the upper and inner side with minute points. On the opposite 
side of the inner tube are also points designed to hold an object more secarelr. 
The advantages of this improvement are obvious. It is cheap, and is peculiar 
in really answering the purpose for which it is made. 

Cork is unfit for holding objects in a section instrument ; some firm vege- 
table, such as a turnip or potato, for all very delicate preparations being far 
better. 



Sept 7th, 1868. 

Director, Wm. PErrER, M. D., in the Chair. 

Seventeen members present. 

Dr. Wm. Pepper read a paper, illustrated by microscopical prepa- 
rations, ** On the action of phosphorous in poisonous quantities upon 
the animal economy." 

See American Journal of the Med. Sciences, April, 1869. 

George Roberts M. D., and Ferdinand A. Hassler, M. D., were 
chosen members of the Department. 

Sept 2Ut, 1868. 
Director, W. Pepper, M. D., in the Chair. 

Twenty members present. 

A complete set of photographs of the 19 bands of Nobert's most 
recent test plate, the last four showing spectral bands only, were 
presented by the Surgeon General U. 8. Army, through Dr. J. J. 
Woodward. 

Dr. Lkidy observed that having noticed in the recent edition of Gray's 
Manual of liotany, the description of a species of Wolftia, for the first time 
published us occurring in the I'nited Stales, he was led to seek for it in the 
vicinity of Phiiiidclphia, under the impression that he had long been familiar 
witii H plant of the kind, but without knowing its true character. He wa9 
successtui in his search, having found it growing abundantly in a ditch skirt- 
ing the rojid near the Delaware River, below the built up portion of the city. 
It i?* Hccoinprtiiied by a profusion of J.cmna polyrrhiza and A. minor. 

Dr. Lfiily exhibited specimens of the plant in a glass vial and also beneath 
the miiTOHcope. This, the smallest and simplest of all the true flowering 
plaiit<i. appears to be the Wolffia Columbiana of Karslen, to which the I'nited 
States plant of other localities has been referred in (iray's Manual. The de- 
scription in the latter is very brief, and the original is not accessible in our 
library. The plant is larger than indicated in (J ray, and may be looked npon 
as a variety. It was described as follows: 

' The frond is oval or nearly globular, uniformly bright pea-green, smooth or 
slightly inuricate, shining. Plant floating at the surface of the water, about 
two-thirls submerged with the long diameter horizontal. No distinctive 
appearance between the upper and lower surfaces. In a state of multiplica- 
*!"•> usually observed with the new frond projecting from within one end of 
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the parent, of all sizes nearly, to that of the latter itself. When the new frond 
is separated, the parent is observed to appear truncate at the pole of separa- 
tion with a cup-like concavity, surrounded by a thin hyaline margin, which is 
sometimes slightly everted. After the establishment of the cup, a succession 
of new fronds appear to be produced from it, and may be observed in diflferent 
fronds in all stages of growth. The new fronds are slightly pedicellate, and 
the offspring of these appear to originate close to the pedicel. Size of the 
full grown frond from | to ^ a line in depth and breadth, with the length 
slightly greater. 

Outer epidermis composed of hexagonal cells in outline, with an abundance 
of chlorophyl grains adherent to the interior surface. Cells of the margin of 
the cup for two or three rows twice the breadth but not more than half the 
depth of the others. Stomata remarkably few ; not more than from two to 
four observed in a frond. Interior of the frond occupied with large spheroidal 
cells, three tines the diameter of those of the epidermis. Air occupies many 
of the interior cellular interspaces. Towards the point of attachment of the 
new frond, the cells of the parent diminish in size and these contain some 
brownish coloring matter. 

The flowers and fruit of W. Columbiana^ as observed in Gray's Manual, 
have not been seen in the United States, but the fruiting plant, it is also stated, 
has been recently discovered by Karston, in Venezuela. No flowers or fruit 
Were detected in the Philadelphia plant. 

Dr. J. H. McQuilleu performed some experiments on animals 
with nitrous oxide before the Department, prior to which 

He remarked that every one present is no doubt aware that the recent in- 
troduction of nitrous oxide as an anaesthetic in England, has been much 
opposed by a number of prominent medical men there, particularly Drs. B. W. 
Richardson and A. E. Sansom, both of whom have devoted years to the care- 
ful study of anaesthetics, and, on account of their observations, experiments 
and contributions to the literature of anaesthetics, have come to be regarded 
" as of authority " in such matters ; and their combined opposition appears to 
have had considerable effect upon the medical profession, judging from the 
comments in the medical journals, and the reports of proceedings of medical 
societies opposing its use ; but the dental profession of England, aware of the 
remarkable exemptiom from fatality which has attended the use of nitrous 
oxide in America — frequently in the hands of most ignorant persons — have 
determined to give the agent a fair trial. The result is not an uncertain one, and 
before another year passes by nitrous oxide, in the hands of the progressive 
members of the dental profession in Great Britain, will almost entirely super- 
cede, as in this country, the use of ether and chloroform in the extraction of 
teeth, and there is no reason why it should not be employed in the minor and 
capital operational of general surgery. 

Dr. Richardson, in addition to his opposition to the use of nitrous oxide as 
an agent that " had caused death in the human subject " (making this asser- 
tion notwithstanding the fact that, in 100,000 cases or more in which it has 
been employed in America, no fatal case can justly be attributed to it as the 
direct cause), said at a meeting of the Medical Society of London, that '' on 
animals it was so fatal tha/j with the utmost delicacy in its use^ it was a critical 
task thoroughly to narcotize an animal with the gas witho>^t actually destroying life. 
In some cases, also^ animals died after recovering from the insensibility." 

In accounting for this fatality in man and animals, nitrous oxide has been 
denied the possession of anaesthetic properties, and the results obtained attri- 
buted to asphyxia, due to ** suspension of oxygenation," as in cases of death 
from the inhalation of the fumes of charcoal or carbonic acid gas, rather than 
impressions made upon the brain directly by the agent. It is somewhat singu- 
lar to have such an explanation offered in connection with a substance which 
supplies an excess of oxygen to the blood. It is not my intention, however, 
this evening, to enter into the consideration of how nitrous oxide acts npon 
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the system ; but with a view of testing the accuracy of the statement quoted 
which, as you will observe, was made in the most decided and emphatic man- 
ner, without the slightest limitation or reservation to repeat a series of ex- 
periments on some animals in your presence to whom I administered nitrouf 
oxide before the members of the Odontographic Society, three weeks since. 

The gas was then given as follows : 

1st experiment — A white rabbit, in good condition, was placed apon the 
table, held by assistants, and Barker's flexible india-rubber hood adjusted over 
the face of the animal, so that it could inhale the gas directly from the gum- 
bag. A valve in the inhaler admitted of the ingress of nitrous oxide gas to 
the lungs, and of the egress of the carbonic acid from them. After some 
little resistance, the rabbit became sensibly atfected by the gas, in a minute 
and a quarter fell over on its side perfectly motionless, so completely narco- 
tized that, on being held up by the ears, feet, or tail, it made no resislanco. 
and would have been taken for dead but for slight respiration and the evident 
movements of the heart on applying the hand to the chest. In two minutes 
and ten seconds it revived, and sprang from the table to the floor, apparently 
unaffected by the experience it had just passed through. 

2d experiment. — Another white rabbit was treated in the same manner as 
the flrst, with the exception that the gHS was applied for a longer period, ( Im. 
20 sec), and the animal was much slower in recovering from the effects. 
Several of the gentlemen, indeed, thought that life had become extinct, but 
Ave minutes after the induction of narcosis, it was running about on the floor 
with its companion. 

3d experiment. — A kitten, about four months old — which had been suffering 
from the distemper, refusing solid food during the preceding five weeks, and 
on drinking milk almost invariably vomited it — was then treated as the other 
animals had been. The resistance to the inhalation of the gas was much 
greater on her part, and the urinary organs were so much affected that quite 
a profuse discharge of urine occurred. In 1 m. 30 sec. the animal was com- 
pletely narcotized, and remained in an inanimate condition for I m. 10 sec, 
when it gradually revived, and appeared none the worse for the free supply of 
the gus. 

4th experiment. — The gas was then intro<luced into a bell-glass receiver over 
a water bath, and a frog placed under the glass; but apparently owing to the 
rapidity with which water absorb:^ nitrous oxide, the animal remained there 
for more than half an hour unaffected by it. 

5th experiment. — Another frog was placed in a wet bladder, the opening ot 
which was tied tightly around the nozzle of the inhaler, and the gas pajtsed 
into the bliid«ier; in 3 m. 33 sec. the frog was lying on his back perfectly 
motionless, the translucence (»f the bladder aft'ording a view of his position 
and condition. On untying the string and taking the animaj out of the blad> 
der, the access of fresh air revived it at once, and it jumped from the table 
with its u>u;il vigor. 

Tlie.-e experiment occ»ipie<l about one hour, and some idea may be gainrd 
of the free<l«in) with which the agent was administered to the animals by the 
fact that about forty gallons of gas were used up. At the close of the even- 
ing, when the meeting adjourned, the animals were perfectly comfortable.* 

Mr. Chas. Bullock remarked that the impression so coranioulj 
held as U* the ettect of the eoiitiiiue<l inhalation of oxygen has been 
rei'ently shown to be erroneous, and su^jj^ested the |)ossibility that 
the varying effects might be due to allot roj)ic states, in one of which. 

• All "f tJM-Hi. miiinitlfl hnvi' U'»*n iiii-lMr my «lHily »»n|>ervi>«j<»n dtirinK ihe wiM ihnc* 
nioiiihx. -in'*' tfi» j'*Tt"riiihm'»- of th*- iX|HTiincr»t, iin<t ii«>(n» of tlu-rn finvo n nnif«*ot^l »ot 
di>»«'oiuf..rt. Idit. ••!» thf routrun-, ur** in n j-erft-'ily ln«ttlthy condition. th«' kitU'ii in \mr' 
tiriil.ir haviiiff iiii|'rove«l mo imucIi uiwi^-r tf»»» reiii»*dy that, in a day or i»o after inhalinfc Ihr 
giu>. it {urtook freely of it* f<HKl, and liu" l>eeD tjulto activo and playful ever slnof. 
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the absorption of a larger quantity of oxygen being at times per- 
mitted, death resulted ; and at other times, in an opposite state of 
the gas in which none was absorbed, no harm resulted. 

Dr. H. C. Wood stated that he had known the administration of 
nitrous oxide gas to a patient suffering with uterine colic to fail to 
produce anaesthesia. 

Eichard K. Betts was elected a member of the Department. 



Oct. 5th, 1868. 
Director, Wm. Pepper, M. D., in the Chair. 
Twenty-seven members present. 

Prop. Leidy directed attention to a specimen of a sponge which had been 
for many years in the Museum of the Academy, and had been presented by the 
late Dr. R. E. Griffith, who obtained it in the Island of Santa Cruz, W. I. It 
is especially interesting from its relationship with that most beautiful of all 
known sponges, the Eupleclella aspergilium, and apparently also to that enig- 
matic body the Hyalouema Sieboldii of Japan. Specimens of both these were 
also exhibited. A beautiful one of the former, from the Philippines, pre- 
sented to the Academy by Joseph Henry Craven. Several specimens of the 
fft/alonema, presented by Drs. Ruschenberger and Sinclair, consist of a twisted 
fasciculus or rope of long, coarse, translucent siliceous threads, partially invested 
with a brown verrucose membrane or bark. When the first specimen was 
presented to the Academy in 1860, (Pr. A. N. S. 1860, 85,) Prof. Leidy, as 
Curator, reported it as a part of a sponge with a parasitic polyp upon it. One 
of the specimens may have some significance as to the relation of the rope of 
spicules and its polyp covering. It has attached two shark eggs and part of 
the tendril-like cords of another. The tendrils clasp the rope and are also 
partially invested with the polyp crust. In the complete condition, the 
Ift/alonema fasciculus appears always to be associated at one end with a 
sponge-mass. Originally described by Dr. R. E. Gray, the fasciculus was 
viewed as the axis of a coral of which the verrucose bark formed part, the 
warts constituting the polyps ; and he supposed the fasciculus to grow as a 
parasite from the sponge, frequently seen in specimens attached to one of its 
extremities. This still appears to be the view of Dr. Gray, as announced in 
recent volumes of the Proceedings of the Zoological Society, etc. 

Dr. Bowerbank views the siliceous rope, with its warty investment and the 
sponge mass at one end, altogether as the elements of a sponge. The warts 
or polyps of Dr. Gray he regards as the oscules of the sponge. 

Schultze, in an elaborate memoir, (Die Hyalonemen) accompanied by beau- 
tiful plates representing the complete Ili/alonema, as the result of his investi- 
gations, determines the sponge-mass and projecting siliceous rope to be together 
the elements of the sponge, and the warty investment of the rope to belong to 
a polyp to which he gives the name of Polythoa fatua. In the crusts or indi- 
vidual polyps he detected the arms filled with nettling cells. 

Brandt views the siliceous rope and its investment as a polyp, and the sponge 
mass at one extremity as a parasite invading, ultimately to destroy the polyp. 

Lastly, among the discordant views, Ehrenburg looks upon the siliceous 
rope as an "artificial product of Japanese industry." 

Prof. L. continued, I shall not discuss this extraordinary difference of 
opinions among experts, but must confess that I view most favorably the theory 
that the sponge-mass and the siliceous rope together constitute the sponge 
Jft/alonema, while the warty crust of the rope constitutes a parasitic compound 
polyp, the Polythoa fatua of Schultze. 

The sponge from Santa Cruz, in its body and projecting fasciculi of siliceous 
threads, reminds one of the Ilyalontma sponge with its siliceous rope, but the 
structure of the threads of the former more nearly resembles those of the 
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anchor th rends of EuplecUlla. It is evidently a different sponge from either 
of those just named, and may be called Pheronema. 

The body of the sponge is oblong o%'oidal, with the narrower end upward, 
and with one side more prominent than the other. The lower extremity if 
rather cylindroid and rounded truncate. The upper extremity is conical, with 
a truncate apex presenting a large circular orifice. This is about 4 lines in 
diameter and is the exit of a canal which descends in the axis of the sponge 
for almost half its depth, and then appears to divide into seTeral branches. 
The sides of the sponge form thick dense walls to the cylindrical canal, which 
is of uniform diameter before its division. 

In its present tondition the sponge is of a light brown hue. Its surface ex- 
hibits an intricate interlacement of stellate, siliceous spicule, including a tissue 
of finer spicula? of the same character, the whole associated by the dried re- 
mains of the softer sponge tissues. More or less fine sand, especially at the 
lower end of the sponge appears to be introduced as an element of stmctare. 

From the lower end of the sponge there projects a number of distinct or 
separate tufts of siliceous spicula;, looking like tufts of blonde bamao hair. 
In the specimen there are fifteen tufts projecting around two-thirds of the ex- 
tremity of the sponge, but the remaining third of the extremity of the latur 
exhibits about ten orifices, from which as many additional tufts appear to 
have been extracted. 

Length of the body of the sponge 4} inches ; diameter at middle .22 lines, 
at lower end 15 and 17 lines, at upper end 8 lines. Length of tufts of spicule 
2 inches. The coarser stellate spicules of the surface of the sponge in gene- 
ral have five rays, of which four are irregularly cruciform, while the fifth pro- 
jects at a right angle to the others towards the interior of the sponge. The 
rays of the contiguous crosses form together a lattice work on the surface of 
the sponge, and the intervals are covered by the rays of the finer spiculie which 
also in general have a five-rayed stellate character. The finer tissue in the in- 
terior of the sponge, seen through the lattice work of the surface, contains a 
multitude of spicules which differ from the others only in their minute forms. 
Some of the largest stellate spicules on the surface of the sponge have a 
stretch of three-fourths of an inch. 

The Pf>icules of the tufls projecting from the sponge are two or three inches 
in length and vary in diameter. They become attenuated towards both ex- 
tremities, but especially that inserted into the sponge-mass. ^^tarting from 
the latter, they are at first .*5nn)otli, then finely tuberculate ; the tubercles 
gradiially become converte<l into well marked recurved prickles or h(»oks. and 
finally the spicules end in a pair of lunger hooks, recalling to mind the arms 
of an anchor. The spicules bear a near resemblance to those at the lower 
extremity of Eu/>ifrttUa, but have only two instead of four hooks at the end. 
In the sf»ecimen but few of the spicules present the complete character as de- 
scribed, most of them apparently having been broken. 

The object of the tufls of spicules with their recurved prickles, and anchor- 
like free extremities, in PhernneTna would apper to be to maintain the position 
or pre>erv»« the anchorage of the spi»nge iu its ocean home, and perhaps in the 
living animal they are incessantly produced as occasion may require, just as a 
MytiluM or a Pinna renews and atluchos its threads of byssus to secure its 
position. 

The silice<»u« spicules of Phernnnna are comi»osed, as in sponges generally, 
of concentric layers, and exhibited a delicate tubular axis. A spicula frum 
one of the tufts measured as follows : — 

Spread of the anchor one-t«'nth of a line : shank of the anchor one thirtieth 
of a line : prickled portion of shaft one-fortieth of a line : shaft where thick- 
est and without prickles one-eipbteenih of a line, thinning out to the ini^ertvd 
end win-re it was not raorcthun l-riooth of a line. 

The ^pecies I propose to dedicate to my wife under the name of Pkeromrma 

I>r. Leidy further remarked, that if any of the members desired to examine 
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Euglena viridU^ he had observed it in great profusion on Friday last in a ditch 
skirting the Delaware road below the coal oil depot, south of the built portion 
of the city. The water looked in the spot as if Schweinfurt green had been 
strewed on the surface. He also exhibited drawings of a species which 
appeared to be an undescribed one, and which he had several times noticed 
late in the spring and early summer some years ago. The drawings were 
made from specimens obtained in a pond near Gloucester, N J., in May, 1858. 
The water of the pond was thickly coated with a ferruginous red color due to 
the Euglena. The infusorium is not of a blood-red hue, as is stated to be the 
case in Euglena tanguinea^ but is of a uniform ferruginous red. Upon keeping 
the animalcule a few days in a glass vessel exposed to the northern light, the 
exterior of the contents assumed a bright green hue, and the red eye point, 
previously invisible, came into view, while the central mass of contents re- 
mained of the original color. The animalcules remained in this condition 
subsequently until they died. In motion the animalcule assumed the various 
forms observed in E. viridit and other species. It would elongate to about 
l-15th of a line by the l-75th of a line wide. In the resting condition assuming 
a globular form, it measured l-37th of a line in diameter. 

The head is obtuse ; the mouth oblique ; the tail acute, and the flagellum is 
about the length of the body. Generally two nucleus-like vesicles occupied 
the interior, besides a clearer space around the position of the eye-point. 

Dr. R. W. Hargadine exhibited some beautiful crystals of hsemato- 
crystallin, prepared by himself after the method of Bojanowski, who 
takes a quantity of blood drawn from a vein, or better from the 
blood vessel of an animal after death, and places it from two to four 
days in a cool place, until the blood corpuscles begin to form a 
thick, dark red, or black mass. A drop of this fluid is placed on a 
slide, covered, and placed in a dark place for several hours, when 
the crystals begin to form. 

Dr. Chas. H. Thomas was elected a member of the Department. 



Od. 19th, 1868. 

Director, Wm. Pepper, M. D., in the Chair. 

Twenty-two members present. 

Dr. H. C. Wood, Jr., called the attention of the Department to the manner 
in which one of the plant inhabitants of the ditches below the city produces its 
zoospores. The plant in question is filamentous, and grows in great numbers 
attached to twigs, bits of dead grass, splinters of wood, &c., in stagnant or 
partial stagnant water. 

At its maximum size it is very apparent to the unaided eye, and is of a 
dark green or even blackish £olor. Such large filaments are perfectly opaque 
and are composed of numerous cells. The base of the filament is narrowed, 
and at irregular intervals in its length there are very marked contractions. 
The younger filaments are uniform and composed of a single series of cells. 
The zoospore is of the ordinary conical form, with the usual transparent space at 
the smaller end, from which arise three long cilia. The living zoospore soon be- 
comes attached by its pointed end to some support, its cilia withering away, 
and commences to elongate at the expense of its transverse diameter. Atj^the 
same time it acquires a cellulose coat. After a while the cell thus formed divides 
transversely into two. Growth continuing, each of these cells after attaining a 
certain size, again divides transversely, and so the process goes on, until finally a 
long filament is produced, which is composed of a single series of cells placed 
end to end. When this filament has reached a certain stage of development, one 
of two things occurs, either the cells begin to divide in the direction of their 
length, or the production of Zoosporeg takes place. In the first instance each cell 
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dWides into two, four, kc, cells, so that in the filament a number of cells lie side 
by side, and from this compound filament the large matured trichoma is formed 
bj a continuation of growth and division. The zootporet^re formed only in the 
younger fronds, these old compound trichomata appearing to be incapable of 
developing them. The endochrome in a cell about to produce zutnportM 
divides into several more or less irregularly globular or pyriform masses. Thtf 
change takes place almost simultaneously in a number of consecutive cells. The 
walls of the cells now undergo some alteration, whereby they become solable 
in water. And as the division of the endochrome occurs first in the most 
distant cells of the filaments, so does also this change in the cellulose coats. 
Solution of the walls now takes place, the partitions between the cells disap- 
pearing, and the outer walls opening out, separating from one another. At the 
same time the zootpom begin to move uneasily, rolling on themselves, pu:«hirg 
forward, &c., and soon make their exit in a long stream which issues from th«* 
end of the filament. 

This plant appears to be the same as that described by Kiitzing under the 
name Schtzomerii LeibUinei, No European observer has, however, as yet 
noticed the manner in which the latter produces its zooupwtt^ and therefore it 
is impossible to be certain in the identification. If <S^. Lnllrinei should be found 
to differ essentially in the mode of giving birth to zoasporet from the .Vmeri- 
can species, the latter will form the type of a new genus. 

For the present it seems better, however, to consider the two identical. 

Jdo. Tomes, F. R. S., London, was chosen a corresponding 
member of the Department. 

Nov. 2d, 1868. 

Mr. CiiAi^. BuLUK'K in the Chair. 

Twenty-six members present. 

Mr. T. W. Starr presented to the Department twelve slides, illus- 
tratmt^ the anatomy of miscellaneous insects, among which is the 
seven tecn-vcar locust. 



Nov. lath, 1868. 

Director, \Vm. Pepper, M. D., in the Chair. 

Twentv-six members present 

Mr. AV. II. Walmsley donated twelve slides illustrating vegetable 
structure. 

Dr. F. W. Ix»wis donated slides of miscellaneous objects. 

Da. Woon fxhiliited to the Department fruiting specimens of a fre?h-wat«r 
Alj^a, whirh hv had fdund n«'ar Chellcn Hill.s, MontgtmuTv County, growing in 
a rapidly Mowinj: <Trck. on stones, which il cov(t«m1 more or less conipltlrly 
with a tlark |uirpli>li. niacous coating. He staftMl that it might be r» tVrr««l. 
with ^o^u• doubt, to tin* European plant, Chantranfia chnhthta, from which it 
differii. Iiowcxt, in its habit of growth, as well a.-^ in the filaments being mut h 
thicker and nearly twice aj* long. He gave the n)ea>urenients of the <>v«l 
spores as about ;|7^rt in the transverse, by .2^^^ in the lung diameter. Thf 

diameter of the filaments i.>; about the ^,s'oo ^'^ '"* in^h. 

The doctor also exhihited sfiecimens <d* a new species of Palmella^ collcctrd 
on the hanks of the Schuylkill above Manayunk, which grew on the face* t»t 
rock.«, kept coa-'^tantly wet by dripping spring water. He propO!«e<i fi»r the 
plant the name of Palmrlln Je$ffm. after Prof. Jessen, of Prussia, and gave ihe 
following specific de!»cription of /*. Jestfni, n. ?p. 

P. thttllu expau^o, initio dilute aut la^tc viride, moUe, pellucidulo, A'tate 
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provecta firmo, tuberculoso, satarate olivaceo viride ; cellulis globosis vel ellip- 
ticis, in thalli setate immaturo plerumqne singulis aut geminis et saepe sparsis, 
in thallo maturo ssepe in familias counexis, plerumque confertis ; thalli maturi 
tegumentis plerumque distinctis, thalli immaturi plerumque diffluentibus. 

Diam. cell. glob. max. ^-^ji-n 

Cell, oblong, long. max. tj^^u 

Dr. Samuel Lewis was chosen a member of the Department. 

Dec. 7th, 1868. 

Vice Director, J. G. Hunt, M. D., in the Chair. 

Twenty-five members present. 

Dr. F. W. Lewis presented to the Department a microscope, with 
box, bull's eye condensed, two eye pieces and three objectives, in- 
cluding 1 in., I, and j\j, for which the thanks of the Department 
were formally rendered. 

S. Weir Mitchell made the following remarks upon the general 
resemblance in the effects caused by the venom of the various genera 
of poisonous serpents. 

Several years ago, I reached the conclusion that the bite of the European 
viper and that of our own rattlesnake, produced identical symptoms. Since 
then I have been able, from experiments, to extend this conclusion to the 
copperhead. A very close study of Russel's experiments upon the East Indian 
snakes, particularly the cobra, and a like analysis of the results obtained 
by Guyon in Africa, and Rufz in Martinique, make it probable that all the serpents 
studied by these observers occasion S3rmptoms which are so much alike as to 
make it impossible from these alone to state which snake inflicted the wound. 
The difl'erence is one of degree and never one of kind. 

Several months ago I received from Dr. Halford, of Victoria, Australia, a 
paper on venom poisoning. In replying, I enclosed a dried specimen of rattle- 
snake poison, with which he made comparative experiments. These appear 
to confirm the resemblance between the cobra and our own serpents At 
the same time Dr. H. states that the tiger-snake differs from the cobra 
in that its venom occasions but trifling or no local symptoms. He also 
adds that after death from this serpent's bite, the body does not putrify quickly, 
but is rather preserved thereby from decomposition. This seems to me so re- 
markable — so exceptional indeed — as to make it very desirable to have it sei 
beyond doubt by further experiments. Apart from this single case, the 
identity of all known snake poisons seems to be well established. 

Dr. J. G. Hunt exhibited an entire pitcher of the Nepenthes Dis- 
tillatoria, prepared to show the situation of the previously unde- 
scribed glands, to which he some months ago called the attention of 
the Department. 

Dr. L. S. Bolles exhibited a new clinical microscope, constructed 
by Mr. Tolles, of the Boston Optical Works, on a plan proposed by 
Dr. Cutter of Mass. The microscope possessed a one-fifth objective, 
and resembled somewhat the tubular part of Dr. Beale's clinical 
microscope. It was, however, provided with a screw movement for 
the adjustment, which secured a smooth and sufficiently rapid ap- 
proximation of the object glass towards the object, without the dis- 
advantages so evident in the sliding movement of a tube within a 
tube. It was unprovided, however, with any special means of illu- 



14 PROCEEDINGS OF THE ACADEXT OV 

mination, being intended to be used with diffused daylight, or di- 
rected towards a source of artificial illumination. 

At the annual election for officers held this evening, the following 
were chosen : — 

Director, S. W. Mitchell, M. D. 

Vice Director, Wm. Pepper, M. D. 

Recorder, James Tyson, M. D. 

Corresponding Secretary, J. H. McQuillen, M. D. 

Conservator, Herbert if orris, M. D. 

Treasurer, C. N. Pierce, D. D. S. 



Dee. 2Ut, 1868. 
Director, S. W. Mitchell, M. D., in the Chair. 

Twenty members present 

Dr. J. H. McQuillen exhibited, in further illustration of his pre* 
vious communication, slides of blood corpuscles of men and lower 
animab to which chloroform and nitrous oxide had been adminis- 
tered, to show that there was no morphological change in these 
bodies afler administration of ansesthetics, as contended for by B. 
W. Richardson, Sanson and others. The doctor also exhibited 
slides of blood corpuscles with which chloroform and ether had 
been brought in actual contact, producing under these circumstances 
actual disintegration. Dr. McQ. believes that the ansesthetics act 
primarily upon the nervous centres, as early contended for by Flou- 
rens and' the French physiologists generally. 

Mr. W. H. Walmsley called the attention of the Department to the rerj 
great merits of Glycerine jelly as a medium for preservation of erery descrip- 
tion of objects, animal or vegetable, and exhibited specimens of both. 1 wa« 
led to experiment wiih it about one year ago, owing to the unsatisfactory 
results obtained from the use of balsam in many classes of objects, its high 
refracting power rendering many delicate tissues invisible, which are seen 
perfectly in the jelly. At first I was not very successful, having followed the 
formula; of Davies and other FInglish authorities in making it ; the intense 
heat of our early summer liquified it, and spoiled many specimens. After 
many experiments, I arrived at a satisfactory result, the fluid readily jellying 
in an hour or two during the hottest days of August. 

The advantages of this medium I deem to be various and obvious, and that 
it combines within itself more than are possessed by any other with which we 
are as yet acquainted. Its preservative qualities I believe to be unsurpassed, 
for nearly every description of tissues or structure, animal or vegetable ; it 
preserves the colors of the latter in absolute perfection, it is very readily pre- 
pared and used, it tittaches the covering glims to the side with sufficient tena- 
city for all practical pur]»o«t's, whilst the finishing ring of varnish will render 
it quite secure. It is equally availablp for objects requiring to be mounted in 
deep cells, and there is no danger of leakage, as is the case with all fiuids ; it 
can be rea<lily removed from slide and cover with hot water, if necessary. 
The refractive powers of the glycerine are suflicient to render all inert struc- 
tures transparent, whilst even the delicate lines upon the scales of a mosquito's 
wing, are as distinctly visible as though mounted dry. 

Finally, 1 desire, in bringing the subject before the Department, and mention- 
ing my experience v% ith '\\.?> use, to interest other members in the matter, to in- 
duce them to try it. nnd to bring together from time to time the results we 
may severally arrive at. For I conceive it to be almost &3 important to arrive 
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at a means of preserving permanently objects suitably prepared for scientific 
observations, as to be able to prepare them for such observation without 
reference to their preservation. Since we can only hope to arrive at accurate 
conclusions by repeated study, not by one, but many observers, this can only 
be done by having the object suitably prepared and permanently preserved. 

The formula for making glycerine jelly is as follows : 

Take one package of Cox's gelatine, wash repeatedly iu cold water, then 
place in a vessel and add sufficiently cold water to cover it. Allow it to soak 
an hour or two, pour ofif superfluous water, add one pint of boiling water, place 
vessel on fire and boil for ten or fifteen minutes. Remove from fire, and when 
cool, but still fluid, add the white of an eggj well beaten, replace on the fire 
and boil until the albumen of the egg coagulates. Strain while hot through 
flannel, and add an equal portion by measurement of Bower's pure glycerine, 
and fifty drops of carbolic acid in solution ; boil again for ten or fifteen 
minutes, and again strain through flannel, place in water bath, and evaporate 
to about one-half, then filter into two oz. broad-mouthed vials. (Cotton is the 
best filtering medium.) 

To use the jelly in mounting objects : — Place the stock bottle in a small jar 
of boiling water; when it becomes fluid, a sufficient quantity must be removed 
to the slide (previously warmed), with a glass rod ; the object, (previously 
soaked for some hours in equal parts of glycerine and distilled water, with a 
few drops of alcohol,) is to be placed in the drop of fluid jelly, a cover applied 
and slight weight placed upon it to exclude superfluous jelly. When cold, 
clean ofl" the slide with a knife and wash in cold water ; finish with a ring of 
gold size or shellac varnish. 

Note. — Dr. Carpenter cautions against use of Glycerin with objects of a 
calcareous nature, as it is a solvent of carbonate of lime. 

Mr. Chas. Bullock remarked that it is important to give the 
gelatine frequent washings previous to use, to remove traces of sul- 
phuric acid, which invariably remain from the process employed in 
its preparation. 

Mitchell W. McAllister, S. Fisher Corlies and Dr, J. G. Richard- 
son, were this evening chosen members of the Department. 

Prof. O. W. Holmes, of Boston, was chosen a corresponding 
member. 
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